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He investigated the growth of P. falciparum in 24 tieeue culture eelles

bone marrov from Rhesus monkey, Squirrel monkey and beboon' frozen

any of theee ce11 eulturee. ﬂowever, aeeoeietion :£ 1dent1£1eb1e

"pereeitee vas obeerved with the frozen Cynomolgue mo,

A'hunen umbilical vein endotheliel celle. We were unebl

falciparum, We plan to pursue thie poeeible leed.; The_FRc

P, falciparum, recently obtained from Dre. Treger end Jenae w‘

duced into our testing program., It grovs to higher pe:eeitemiee 1n our L
in vitro Flow Flask culture than does che rvo etrein and thereby eneblee¥
us to increase the number of parasites in the cell culture 1nocu1um.

We studied mouse bone marrow cell culture and ‘mouse Leydig tumor ce11

culture inoculated with P, berghei by the exact methode of Dr. 8peerr

and did not demonstrate. neture:ton nor nultiplieetion of che pe.-..e=:;r~

thasa calla.
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éonarnl Background

a{1niar1a remains & oerioun public health problen in tropical
Lf:tca and in several areas of Asia, Central and South Amertca.
[t 1- enttma:ed that this disease causes abou: 150 millinn

clinlcal casea each year and more than one million children

under 14 yeara of age die (1, 2).

Df the hunnn mnllria., the. dtueaae caulad by P. falciparum 13

che most aerious. cauoing htgh fatality rnteo 1n endemic areaaf

R
PSS
KRN A

and;the chtonic fotm of the dioelue reduca::the avel of normal

livin'“and working activitiec. Control meacures,“thus £ar, f&f

havezbeo offactivc 1n only a few ctoptcnl countriei. nnd we are

qug_yptnhnoadwof.other appronchec to thc control of thil 111neol.;

Inuunilation offers hope for the control of mulariu.‘ Varying

\4 "y

3degroe- f success have been achieved 1n primct. nodelo vtth

fvaccinao preplred from erythrocytic otasea of Planmodium knowleui,{

i

Pnrtially luccelsful vaccinacton of rhelul nonkeyl haa been
:achteved vith two 1ntrlmu|cu1ar 1nject£ono of plasmodial anttgeni
,ddrtvdd from the crythrocyttc ltlgel -and cnululfied in. Fteund' ‘
‘ndjuvant 3, &, 5). After. 1ntravenouo challenge wich B. knovlelt,ﬁ
_1ncrealed aurvival of the animals and a aigniflcant dectelae 1n
. parasitemia were oblotved.~ In toto, Dr. Schenkel (potlonal
iconnun;cation, 1975) .reported that 22 (67%) of 33 v:ccinated

4

 an1nn1| lurvived, 8 (24%) died. but wtth evidence of protection,

jlnd 3 (9%) diod without evidence of protectioq.



Itltlerly,fntcehellhend,cehen (6..7)“heve ehovn thec veccinettonf'

fin rreupd'e eonplete edjuvent proceeeed‘f

LIS

vieA,purtfteﬂ nerolotc
rheeue uonkeye egetnet honologoue end heterologous verient
Lnfection with eryth:ocytic etegel of P, knowleet. They not

>n1y denonetreted protection 1n all 24 immunized monkeye, but

v’l i ".

lleo lhoved e merozoite veccine 1nduced a greeter degree o£

\.;,./ "

:roteccion then e echisont vaccine.T They ‘also denonecreted thet
idsuveeted merozoite veccinee protecced Rhesus monkeye egelnet
peka, A

A lporo:oite challenge ‘and formol treated and freeze-dried

1

ldjuvenced veectnee protected Rhelue egeinet an erychtoeytlc

|tesef hellenge with P.(knowleet (8, 9).

ihtle the exect neture of 1mmun1ty to melerie 1e not underatood.
lt 13 generelly believed thet humorel entibody 18 primery

neeheniem.t.mhie hel been elucideced by e eerlee of 1nveetige-

hione by uiller (10). Httchell (11) end Digss (12).,‘Stu

by Hiller et el (10) 1ndiceted chet p:oteettve entibody id;noc

lffect 1ntreee11u1er pereeitee. but 1nterrupted 1nveeion of'red

,rt 3
4 L argmernd -

blood celie by merozoitee. After egslutineuton vith' epeeific 3?
S TR S PR T cn e R
lnnune lerun, merozoltee etteehed to erythrocycel tn viero. but

",‘ ,' ‘_,l

' lly were uneble to 1nwlde che celle.' The authors lpeeuleted

do 1,

that the eurfeee coet on the mero:oite las unique entigenie

detefminente for inductton of functionel 1nnun1ty.» uerozoite

lgslutinetion vee ceueed by inmune egzregetton on the- entire
lurfece coat end not preferentielly by eggregetion at’ their

anterior end. Free merozeitee in immune serum were seaen to

~1ﬂﬁﬁd°.0?7thtocitel normally, which perhaps indicated they‘veteﬁ



*no: neutralised by & Wmechanism oeher ehen;tggluetneeton.
thue. Htller et el poetulete egsluetnetion ‘of -ero:oieeeﬁ
.nedteted by enttbody to this surface coat, 1- ctucial £ot

reduced 1nveeton of erythrocytes in vitro,

Mitchell and Cohen (11, 12) preeene evidence thet 1n vitro

:'»'- ’r".':k{ S

£nh1b1cory enttbody probebly directed egeinlt metozoitee
correlates vith the imaune status of the donor rheeue end 1te _
action is independent of complement oXr phesocytic ceLll end '

is analogous to viral neutralizing antibody

Dig;e end Oslez (12) 1nCetptet their data end thet of othere .

ag. strongly. eugseetins thet protective entibody exerte 1te

b

,1n£1uence on . the echisontl endlog nero:otcel

T Y , 7 ,’i “:’?""),'-" 5

fThue. the lttereture hee eecebltehed~chet veceineeneen ”

'vhich ete proteettve end*hunorel‘enttbody pleye enxtnportent

‘fole in this protection’

§One of ehe netn proble-e ﬁot.the developnent of e P.vfelctperun ;
veccine‘wee the leck of a eoureemef enttgen euiteble Eééﬁ;... |
ﬂproduction.~ A hishly etgnificent advance toverd meee productton.
:of enttgen vee mede vhen Drs. Trege* end Jeneen eucceeded 1n -

ithe ‘long-term cultivation of P. felelpetun in vitro 1n humqn

N ‘-_!jJ:( ’

Qred blood cells (14\.' novever..e veccine prepered fron pooled

o
el e lsme,

}red blood cells _and serum from tboueende of 1nd£v1duele preeentef



Qred blood‘cell-,erum' ubltrete ney render thil eource of enttgen
b e o ‘{.»:’n-f.’/: ) ¥ : ¢

fp"cticcl. nowever, a tieeue culture cell vith en oetebliehod |

7record of eefety 1n the production of klllcd end live virus

'v ‘otnee o!!erl f ¥ proutoln; e1ternettve £or a nelerie vecctne.

The work o! Speer end stlvernen vtth the erythrocyticnetegee

neture in - ce11 culturee.v novever, ve heve been uneble'to,coofiruf

Cnese 0DBBIVELLOUS,

?%1ddidﬁ£‘d°recéut3iucceci£u1*1ﬂﬁun1ictionéof%AotuefmonkeYI'vitﬁ:..

‘an’ edjuvented nt:ture o! erythrocyticlforne “0f P, £e1ciperum (17)

eetebltehednthat thie pereette 1r£eleoﬁvu1nereb1e to e veccine

K .w' ; v -,v

(9%

etreted en edjuvented P. £e1c1perun veccine nede from nerozoiteo

PR

obteined from the blood of 1n£ected hunene protected 0v1 nonkeye,

1? einet P, felciperum chollenge (18). What reuetnc 13 to find :}f

e‘eutteble eubetrote £or P. felciperu- vhich v111 ellow £or tho

productton o£ a eefe end effective veccine 1n nen.,
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iﬁf Sta:o-ont of Project Upjective as otatod in the Controctti

Tho original objective of the Projoct hoo not been' iodtfiod.

ﬁ;t?io tho dovolopnont of an 1n vitro tiolue culture nothod for
1;hqipropagattoo of the oooxual,otogoofof the malario plraoite
in order to provide oufficlenc'oot{gon‘for the preparation of

;géoﬁidoo_fo:,nooo,1ogonlzlt1oo‘otogroodg

"""fCooctnuod.Roleﬁonce of.Objectivoo

Ty .
ﬁ}lt ptooont. chore oro no circumltoncoo nor”dooo'our resoorch
) R , t{

Jﬂindtcoto a need for modification of the projecc objectivo.hf

'ﬁ;Accomglilhmontl to Date
ﬁﬂlnathe annuol roportnof,Januotyﬂl.,1977,Iﬁd*ﬁﬁbfiix*ﬁoﬁﬁﬁ““

i ey ' ' . .
' report of July 1. 1977, wo‘; orted 1n decail,'ond will not do ~

lo 1n thio toport, on. tho folloving-‘

’Attomptl woro made co proplglto Plalnodium boggyoi, NK-GS, 1n 15

5tioouo culturo coll cypoo including primlrioa ftom orgona of

flo k of porliotonoo of £nfeot1ouo P. borghei 1n culcureo beyond

;cho oontrol 1nd1coto we vere noc ouccoloful 1n propagoting tho
?porootto in thooo cells, Throo coll typoo 1neorior1:ed the
:plrooito officloncly ond are likoly condidotol for furthor

experimental work.-
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berghei infection in nonoe Leydig teoticuler*tunor celf

:velvetudied by ‘our etenderd nethodl. He iound Leydig celli

'(l) efficiently interioxized P. berghei- (2) ohoved no nor-zi

,decrccoins the numbetﬁof uninfected red blood celle and’ increee-ﬁ

;ing thc proportion of lchizont infected red blood cella~bygg

' -‘4‘)

,grniient £rcccionctiono

1?. vinckei cheuheudi wce Eound not to be e’octiefeccory cource

:cf oynchronized petecitel no‘ticeue culture inoculum.

vEle 4{. Sl /-,“

He inveotigeted the applicability of che Treger-Jenoen technology

‘&k

of cultivntion of P.




;nor kllled peteeltee.f He eleo etudled -ou epbone‘”"”‘ q a le

,—i—- A

~m.'. Speer's nethodology end did‘not obeerve nornel p: eltee
1n theee cells nor were. culturee 1nfect1ve for mice et 1ntervele
Ain. vhlch parasite conttol culturee were 1nfect1vc. Bone nerrow

cells 1nteriotized polyetyrene beede end UV 1tred1eted P._berghei.

“aid Jonsen

On 1/21/77. we ecqutred r. £elclperun from Dre.

:blood celle 1nppetr1 pletee 1n cendle‘jere endwlnfe continuoue

feedinw;rlow ?leek syeten.

‘We found the Flow Fleek efforde e very nice method for long turm

“veluetlon of tieeue'culrﬁree 1n “a dynenic complex eyeten 1n

which nerozoltee ere i, tinuouely‘y le ee 7fron 1n£ected red
blood celle, while the tieeue culture celle continue to multlply

end the percent pereeitenie 1n the red blood celle 1ncreeeee.

Nlne cell culturee were evelueted for their ebtlity ‘to propegete

felciperun. Theee 1ncluded HRCe

S:end WI-38 ;hun"Audiploid

lung etreine), Rheeue nonkey kidneJF liver end lung, cynonolgue

nonkey kldney, epleen end lung end the Vero (Africen Green‘nonkeyh

kldney) cell line.f Nornel eppeering pereeitee were eeeocleted

vlth cetteln clonee of Cynonolgue kldney cellefﬂf!he neture‘of
the cell-pereeite eeeocietton wee uncertein end there vee no_d:
evldence o! neturetion of ‘the’ eeeocleted pereeléee. One to tvo
percent of Veto celle becene eeeocleted with ebnornel eppeering

o+

pereeltee. Tvo other cell typee 1nter£or1zed the pereeite. but
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. only;degraded forms were seen. . . Paiasites did not become

§u uociutad wtth thc huuuu dlploid cell strains.  The rcuulnlng

thruo typol,of culln dld not 1ntorlorlso parllitno.

‘52.Q!dltliutumjﬁaiﬁtufnctiveﬂfof,au.Aotuu.trlvltggtuu:uandxf

tornlt vao in . red blood cell culture. for 509 dayl.

v“%

The 1tcmu 1nvalt13ated from July l 1977 to Decenber 31, 1977

lnvolved the followlng-

I. P, £alc1parum (FVO) Inoculated Hacaca macaque (Rhesus)

Bone Marrow Tlssue culture Cells

S Pl "”filélgii&i‘iﬁ"’,(ﬁiO)""iiioééiiﬁed*“s'iiﬁiré‘éi‘luax'ikeyi*.ié’iimu

k- -2 3
10 B

G J1 B A SR T I SRR g TR Az e [N
sceire )‘none Marrow Tissue Culture ‘Cells

III,. P, £alclgarun (EV0) 1Inoculated Rapio ope. (Baboon) Bone

HHarrow Tissue: Culture Cells

fiv?“3§i falclgarum (FVO) Inoculated Prinary Ftozen’Cy*nm l‘

Aonkey Kidney; Lung’ and Spleen ‘and” Human - Diploid Lung (MRC-Sj

leauuu'Culture Cella"

V,;_ngfalclbarumyxgyo)xlppculutedrChlmpunzeetxianey‘undzépluiuﬁ

;,1§§@fnh§§u§,Lung;unngpleeu.Tluuuducultutu'culllﬂu-

’fulctparum (FYO))Inoculated chinpnnzee xiduey. Lung.

EEARAR P 4 5 ﬂ

;suleen and numnnlxidney (TGL-SQB) Tituue Culture COIII
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VIR, 'r. ulctgcrua (PRC=3) Inoculated Human Uubtltcnl Vein "
&5 A”‘lndo:h.ltat, Human l-bryonte Lung Diploid (HEL-208) ‘and .

Aotus trtvtg;g;ul Bploon Tissue Culture Celils

.Vltf:' P, falciparum (FVO) Inoculated Aotus trivi:gg;ﬁiféﬁfacﬁ;
| and Human Embryonic Lung Strains HEL 208”and‘19iirfiiﬁé
Culture Cells

D. Accomplishments July 1, 1977 to December 31, 1977

I. P. falciparum (FVO) Inoculated Macaca macaque (Rhesus)f

Bone Marrow Cells

Methods

Cells: The bone marrow cells wero obtained by alpirattondf“

of the bone marrow from the £cnur of an intlctmldult\femnlc

Rhesus monkey., The celll vere harvelted 1nto HBH contciﬁingf
2%’£ota1 calf serum, The bone narrov dnptrata containad
many red blood céllo. Tha nunber of red ‘blood” cella 1n

the aspirate was reduced by harvelting the top 2 ml of the

,,,,,,

10 ml bone marrow aspirate after an 800:6 centritugation.

Fev nucleated bone marrow cells were lolc by thi,vprocedute
and the cultured suspension now contained more nuclalted

bono marrow cells than red blood cellu.

dill Culture: The experiment was conducted in four-chgmberéaf

plastic petri dishes (qhad‘biatdi)i'.xichiquad'coniltﬁia‘
‘six to eight coverslips stuck to the surface of the plate
with silicone grease. Adherent cells were cultured on.thedag

coverslips. Each quad vas inoculated with 9x106 nugleité@



ﬁﬁ@iiwuurtov ccllo lulpondod 1n 3 al o! :tuouo culturc

-odtu- 0-2 (loo App.ndtx n 1n eho July 1. 1977 loport)
lupplonented vteh 302 !ecal calt .erun. The qucd pllton

wore 1ncubated ovctnight at 37°c in an nnblcnce of Sl

COz. 95% atr.

P;”falcipnrun (FVO) Inoculation’:

The next day (day 0) the non-adherent cells were’ hcrvoltod
frou ‘the quads and the harvest’ divided into" eight equnl

fiquotl. lach aliquot was mixed vith P, falciparum

1n!.c:cd human' rod blood celll !ron 1n vitro culture,
nlch lliquot vas’ centrifused at 1000 rpm for 10 minutes,
thq aupern.tapt diocarded,gnd the cell,pelletl reuu.pendgd,
;Tﬁ”2“ﬁl"of media uh’%iséribéd ih?ThBIQ“T; " Bach iliquot‘
wal 1noculnted into a quad which contatned adherenc celln

on covetulips. ‘Rach’ aliquot contained 12 5% hunnn rnd blood

culln*wlth a para.itenia*of o 211.

éiiﬁlingrand staintng: Tﬁb-covdiditﬁixwetefphltiaifton‘ehchV

quad on the days racorded 1n Table lnd otained vith Hcy-
Grunvald-Giemna or Lepehne-ciemlc (aee Appendiz I of the
July 1 1977 Report). ?hg Huy-Grunyald-Gicnla atgined
'gggpargq§onsvyere'qu§ #o'#gter-ine ;011 motpholé?y and

the‘intéiacfioﬁ‘of the adheren; cells wity thg red:bloodi

cclll and P. falciparun. The Lepchﬁo otaincd cov.tlllpl{
vorc uuod to determine if the adherent colll contained '

bcnoslobin.
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The. non-adheront cells were nlrvelted in toto wvith the red
Wblood oello in each quad on eech dey.t The total nucleeted;
bbone marrow cello were detetmined on an aliquot of the “
‘culture by henocytometer count after lysis of the red ‘
,blood cells with 2% acetic acid. The culcure waa centrie
fuged at 1000 rpm for io minutes, - The superneten;fwaega
-discarded, Ten pl of fetal calf serum was added.ﬁo‘bﬁe;
pellet and three smears were made. About one. pl of cell
Jluopenoion was used to make each smear, Thuo. eeoh dey
‘about 20% of the suspended cells were used to mlke emeers.f
The smears were stained with May-Grunweld-Giemee 'or
‘detection and evaluation of nucleeted bone merrow oells
‘and their association with parasites and for determinetionf

of parasitemia and with Lepehne stain £or detection of

houoglobin-contatntng nucleeted cells (See Appendix Ilin

the July 1, 1977 Report for otalning methode).
-Results

LP. £n1c1pnrun aolociation with nucleated bone merr

Adherent cells: uey-Grunweld-Giemle otain-3 ribroblnot

jtype cells predoninnted in’ theee cultureo, eepecially from

.cwo dnya after 1nocu1ation with P. felciparum.‘ The fibro-~i

Abllltl were not aloocieted vith pernsitee nor red blood -,f“

“cells during the six deyn nfter“inoculecion wtth,gi felcipirnn:



Larse nononuclanr cello vorc prelont on thc covorlltpo in-

abou: equal mnnl:"w in thc fibroblaotl £or thc £1rot 2

l}'“’ P 5

dayn aftor 1nocu1atton with P. falcigarun. but afcor dcy 2

nononuclear cclll fotncd 3 :o 201 of the bono narrov coll‘i
cultutc populction. Thcle celll were highly phazocyclc ;?
and coneainod increCltng»anounta of hcno:otn. debrto and

dogenorntins rod blooddccllo.4,Invnoltnltancc:vorartntacgv

or evon desencrntc p;”  1:.. oblervad in. hh.lQ phasocyt.?;

fAdherent cells- Lepehne-ciemgg Stain- No hemoglobin

"concaining adherent celll vere seen,

'Non-adherent ce11|-~uay-Grunwald Giemsa Stain-' fﬁthcgj
YL Ve i ,.~‘- G g Py i Sl

litel wer not obnerved 1n ncn-ndherent nucl :éd‘ione;

P LI .
Lef ORI S

<mnrrow cella.' Ab&ut 50% of theae cailo Were phlgocycic.

“Hccd by accunulntion 1n the celll of hemozoin

ﬁép-;:;;ﬁ; The pnrnoicel did not nntu:e in thele cclll.

Non-Adherent cells- Lepehne-Giemoa Sclin e zhoélrol on

ezanined for henoglobin-eontlining (Lepehnc,positive)i

fnuqlcatad reu;blood cells on duy o. vhich il»the day thl;

5“u1turc| ‘were' 1noculated with P, falctpcru-. ‘and days lgf

,z. 3 and 5. Al.o.(tho bonc ncrrow cell: luapenlion that
~vao 1nocu1.tcd 1nco thc quad platol on- day 0 wvas: cznntnedt

nnd £ound to contlln 10 chehne poultlvo nucleated celln{;




A

rev helcglobln poeitlve nucleeted celle vere eeen'durlng

the teet (2 to lO) end thelr lncideuce follovcd no petternd

reletlve'to,medluu or tlue.

Parasitemia: The tabulation of developing -p'mu-emi.,
:4n these culturee prlnerily reflecte nediun effecte o

(Table l).: The" only nedlum vhich melnteined the pereelte

lin good conditlon«end eupported normel multlplicetlon wee,f

‘GH-S (RPHI-1640 contelning 10% humen AB ecrum)

uedium effecte cn tleeue culture celles

iTotel cell counte (Teble l) indiceted thc non-edhercut§Vf

vhlte blood cell ccunt declined during the experiment end
Y KSRt (S
'none of the uedlun prevented thle decltne. Adherent celle

uultlplled 1n ell mcdle,,but the phegocytic typee were

from the cultures ee the teet proceeded ndfeejthcif

phegocytired greeter emounte of meteriel from the culture.

(,,7,,~,, k :,f‘,"n,. !,.ﬂ ,:s; K

Ae thle occurred, fibrobleete took over as the predoninetlna

»celle*cn the-coverellpea

Discussion

fAn‘experinent'prellnlnery*tc*tﬁlefcuthc‘culture“kheeuei:

monkey bone marrow cells 1n*theee»ued1e51ndlceted~no medlun“
was significantly better than enether. Beceuee etteupte -
'by us to grow P, berghei in cultured bone marrow cells were

not-successful, we decided to attempt the~cultlvetlou‘e£;3'

P. falciparum in both adherent and non-adherent bone -;frgé‘


http:cont...in

.16t

’wtun chonen (1) ‘to enhance

the growth of thc pnra.ite 1n redublood cello (RPMI-1640

S F, " ‘rg

fcontlining‘lot hunan lctun), (2) nedlum that are frequently'

fuled tofculture bonownnrrow colll (e s. 'MEM containing

;30% fetal calf oerun):i

'3) 1n medium containins |orun

fthat wau heterologoulJtz the hoot cella (fetal calf serum

'and human oetun) and (4) nedtum containing serum henologoul;

co the hoat celll (Rhesus nonkey lerun).v

‘cells.

Sigly ‘.v: oL WL

:Aotul bonejnar:ow celltgmay have been_a better ehaorgwécal

7choice than nhelua nonkey bone marrow celll for thisz

fexperlment, but because of the ohortage of Aotusg 0

‘this was gog qtt:enptad.T
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Table .

T°°.1 Nucleated Rhesus. ‘Monkey, Bore Marrow. rtonu.
Cultuto ‘Cell Counts and Parconé ‘Parasitemia

:b‘i'-Att.r‘ - TC c.il',' SRR A tEE
. ‘P, falciparum  Per Quad Percent condition of
~ Medium Inoculation = (x10-6).  Parasitemia . Parasite .

rair'
Fair’
. Good
Good"

VGH-S (Appendix
H, July 1, 1977
- Report) .

st

PUN OGN OPWN

‘Fair:
“Pair’
Fair
jFair?

RPMI-1640 +
2% human serum
+ 28% fetal
calf serum

AT
N

Wz NN RS

~
e T
3 o,

QFairf
“Falx:
~“Poor-
_Poorf

MEIM + 107
human serum

- N

jraig:
Fair

i
2
2
1
 ulH + 2% human 2
3
5 ~Good '
3
4
4
5
5

sexrum + 28% fetal,
calf serum .

TSN

ArLN arBNIARLN obLN LN @

S
e e e

' e

*Fait

Y

‘Fait
Fair:
‘Fair
'Fairf

RPMI 1640 +
10% Rhesus
nonkey le:un*# -

R LI . ;
S T T

;ijzuﬁi
Cee ke .

R
< m

H SRS

.\unn + 30% , e

fetal calf nerun ;;rairi
'ﬁFairl
?Poor;

;RQE
NT
.33

Fatr
“Fair

3
4
1
 RPMI=-1640 + 2
2 4
e5 . Fair
3
2
5
5
3

30% fetal calf
..‘ru- )
;3?.1:

»Flir:
. Fair
- Fair.
Fatr

RPHI-1640 +

2%  Rhesus monkey
serumk* aud 28%
fetal calf serum

0000 0000 000% 0000 0000 .
) < . ‘

" *NT: Not Tested

#*The Rhesus monkey serum vas adsorbed with a 50% lunpcnlton of hunnn,
"AB red blood cells before it was added to the medium, This ndoorption
L :olovod human AB red blood cell agglutinins in the nhelul lerun.‘ B



\P’

IT “’b falcipnrun ‘(PV0)' Inoculated Squirrel’ Honkoy (8.1-1:1
- oceuteuo) Bone Hartow Ttlluc culturo cello L

XooEr

uethod

E&ll&f Two intact . fenur. of 02729‘3:¢§‘5§9}tﬁplle -quirrel
monkey were received: rom Dr. ucCIure of the Yerkea Regional
grrimate Relearch CQnter, ﬁmoty Universicy, Atllnta. GA.

 The bone mlrtow celll from one feuur wete walhed out of

’the nhaft of the fenut with HBM that containad 2% fetll

%calf aerum.~ The‘;ello were walhed onf"@by centritugatton B

at 1000 rpm x 10 minutel and reoul':nded 1n qu th.c ;w}

Vg

cells.‘ The total cell count of h ;bone narrov call

”?tic acid 1nd1cated the bone mar*ov luapencton con-

cained 4 1" 108 celll.

cell Culture- Quad. tn plaltic divided pecri dilhel thct

contained coverllipl ltuck to. the botcom of the qu;dl wtchﬁ

aes VN

lilicone greale vare 1nocu1ated wieh threc ml of cell

/gphnaion thlt containod 9 x 106 celll par qund‘*'rh.

qu»d&plltel were 1ncubated at 37°c 1n a flowing 8ll nixcutfﬁ

Of 5% 002 - 95% .1?0

Ihi next day the -uopended cell.-(non-adhdraht colll) wbtd
hnrvolted fron two quado, packod by contrifugation and :
relulpended 1n RPMI-1640 tiloue culturo -cdiu- that contatned

;28% fetal calf serum and Z%Fhunln;AB serum,



?o” ~!ll.ci. )
'll llxod vith P. nlcignrnn £ron.on'£g~vttr

(12 5% red blood coll final concentration) nnd 2 -1 o£
tho ouoponoion inoculnted 1into’ two quadn thnt contnined
.ovorllipl. Bach qusd recoived 6 6 x 106 ‘viable cells

(trypnn blne exclnoion tont) orfs.z’x 105 total white

slood cells.

two onpey qnodl voro 1nocn1otod vlth 2 5 nl of 12 5%
Lnfocted;rod'blood coll uuoponoion.; Thooo porolito concrol:"

|und| dtd not contnin tilouo culturn celll.

Ehe quod plncea wore 1ncubated nt 37°c’1ndw candlé jnr.

inng*;ng>nnd Stnininq Adheren: celll' Two coverslips

voro‘ nllodhfron tho;quodo on dnyo 0, 1, 4, 5, 6 and 7

s o

‘1noculncion.w1th P. folciplrum and otained wich Mny-

Zrunwold;cionon;or Lopohno-cienon (see Appondlx I o£ tho

!uly, 1977 Roport) £or docorninotion of pnraotto’"oooetntton

KY

?icoll uorpholosy ‘and condi:ionn ndfto dotor-

nieh tho collﬁ

nlno 1£ ndhoronc collo vere honoglobin polittvo.

ongling ond Stnining 'ﬂon-Adhorene collo-=0n*dnyl'nftof33

1noculac1on. 0, 1. 3.,4. 5. 6 nnd 7, tho non-ndherent tissue :
culture and red blood cells voro toouopondod. centrif&ged,‘
tho supernatant discarded, the cell %ollet roouopendod 1n
tho residual medium and three thin smears made. Tho lnoaro
wvere stained with Hny-Grunwnld-Gionon for dotorninncton

of pornotco oooocintion with thn nnclonted bono nnrrov collo



e

.and to dotorutno coll norphology and condition. ci&-.;f

:olctn fot dotorutnltlon of porcont plraoitolia'fdﬁd

Lopohno-ctenon to dotornino cho prooonco of honosloban
poltcivo nucloacod rad blood collo (Soo Appondix T of,{
itho July i, 1977 Roport for otatning nothodl).

,The ronoindor of tho ooll ouoponoion voo roouopof‘ffﬁéf“

&vnudincubotodji

iAdhoront collo-‘ uay-crunwold-ctonoo stain-; rron ehe

»»»»»»»

hishly phosocycie coll vhlch prodonlndtod ond a ftbroblolc

eyposcoll vhtch rolobod llgnificnnc nunbors by dly 5

(15-202» £wthognnclootodhbonof-orrov oolll) -and, nocor woo

”Eoiocod vtth rodAblood coll paraottoo nor honosotn. By

hdoy“1, cho tioouo,culcuro colll voto dosonoroto and prooon

1n too lov nu-boro for ovoluotton.

Rod blood collo "rooottod" on tho pha;ocytio nucloncod
? _,b}: rs,’, R: «¥‘ ';
boﬁo marrow. collo~ nd;vo:

S gl

o :b,iidonctfdod vithtn ony nuclootod bono -orrov coll

; \ ~

1ntor1or1:od. rotoottoo could

:throughout -the test period,



[Non-edherent Celle- ﬁiﬁQGihnveldaclemee'Steih-7.Thr6ughv

:dey 6 efter 1nocu1et£on vlth P. felciperun 200 to 500

\ . :‘:*‘g.-‘sg _»

nucleated cellu were exenined.. On dey 7, there'vere too

fev cieeue culcnre cells eveileble 1n the culture., Large
4nononuc1eer phegocytic celle, non-phegocycic round mono-i
;nucleet celle. eone pntettvely conteining henoglobin

f(normobleece end negelobleete -:eee Lepehne eteining

relulte) vere obeerved.:(Infrequently, éhe phesocytic

icelle Vere eeen to concein degenerative pereeitee, but

1never contetnedgnornel peree;tee} ‘The othar nucleated

Adherent celle- “neﬁeﬁhe;diehee‘SteiHEﬁifﬁﬁEieeEeELedherent-'
Py n A ;
celle dld not contein hemoglobin during - the obeervatton

i

?period.

Non-edherent’celle-'Lepehnexciemee Stein-@ Prior,co 1nocu1etion

L‘ *‘,zv

poeicive celle_;':;k“ ’

R

percentege renged betveen 2 41,; dw3 9% of tﬁe totel celle

(red blood celle end whlte blood celle).

q SR vq , ory g J
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{Reoultex

chrcoitemlc-'The deteﬁpreoeuted in chle Zwindlccte

pereeite vicbility‘vco ehort-lived 1n theoc culturce.ﬁ

The c-z mediun conteinlng fe.cl cclf oerun weo'choeenf

£or optlmunfuoluteneuce of the booe mcrrow cello*eud;i

grcduel decline ln totcl cell count occurred, there: vere.

"r';'_ ‘3‘ 1? ot Q; e : Ca y?’ LRI

ouf!lcient t1 ue culture celll for odeoucte eosluctlon

R S "'*1'»‘.3"-?1-’: o K ".y' ST AN R AN (A YL L RS c-.v e g

throughout the teot cnd theee cello wcre_oeen to be‘in

EA vy

gy arn

good conditionhin theﬁHcy-Grunweld-Giemoe otcined oneoro;

Aum T

throughout the test. period,

‘biocuooion- Prellntncry experimento vlth Rheouo nonkey

boue norrov tleoue culture cello 1ndtccted RPMI-1640 thet
contctned 2% human serum: cnd 28% tetcl colf oeruu meinteined
the edherent nnd non-edherent bone nerrov tiooue culturelﬁ
'cello cnd netntclned the pereotte felrly vell.w Hhen ueed

1n thio oqulrrel nonkey bone nerrow tiooue culture experiment@

A o s

vtiooue culture cell neintencnce veo good, but a heuolytlc.*“’?



e!!oce by tho feeel celf eerun loe ceuoed ehdecrereutn

llookedgnorneié

red blood cello duttngfche aeot.w}rereote‘\
during the £1rnt £four: deyo o£ the telt nndvtherefore weref
conotdered cepeble/of normeb 1n£e tton end growth 1n the i

tinoue:culture«celle 1£ potenttnlly« b'a co do eo. .

The tillue cultureo conteined henoglobin poeitive

erycbrobleuto (nornobleote end negelobleeco), probebly

erythtocyte oten cello (deduced fron the fect thet nucleetedg

l‘}» N

red‘blood celle were preeen: chroughout the teot), non-;f

L

phegocyctc cello end phngocycic cello preoumebly of the |

nonocyte ler.el.

The lquirrel monkey vee ehown to be euoceptible to P

E lcigerun [Young, M.D. c el, Experimentel Parasitology

’h136 152 (1975)].: Therefore, theee culcured eryth:oid
2 f H

cepttbility co 1n£ection. P..felcipe:um 1n£ection of

culcured“equirrel nonkey bone nerrow eello didgnot‘occur.
ﬂe hnd eerlier oboerved thio in nonee bone merrow cell :
culcureoxinoculeted with P._bergbei.e Even the elnoet

lneture nornobleee vhich we hnve leen: nfeceed with P.}_f]

;telcipnrun;infterninelvdotuo ettvttgntuo 1n£ect1one vee o

;weo not oeen to beuinfeeeed 1nwcheoe equirrellnonkey bone

nnerrow cellieultu:eo.

It vonld be of‘intereet to lcudy A. triviggntuo bone ‘mATTOW

LT
xl{“./"-u' .uf -‘

cultuteelﬁhi_u

;;;;trivingetuo edepted etrein
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‘Red Blood cell Parasitemta in; Spider Monkey (Saimiri
aceureus) Bdn Marrow Cell Culture 1n Quad PIQCea*"

B WA WAL TR R L RN A

% Parasitemia on DiYilAftér‘InocuIatfgn

':dﬁrtﬁre , ml;. 3 | 0& ' 5 6 ‘f7?

— . . —— Lo, v— ——

¥

‘Tigsue Culture L5 1.4 1.6 0 0 0

‘Parasite Control L1, 3.0 0.2 0 0 0

*tn@édlum contained 1,2% parasitenmia,
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Table 3

'  rocal Nucleated Squirrel Honkcy Bono Hnrrov
Tissue Culture Cell counco -

inayl A!tcz Inoculccton .. Total #. ..
with P, falciparum ) ~wbe ger guad
0 ‘§ihx 108




SIIT

rrrr

“P.lfllciglrum (FVO) Inoeulated Pagto og. (leboon)
Bone Marrow Cells .

Hethod
Colll- A feumur vas sent to us by Dr. MeCluro og‘Xotkeo

Resionll Primnte Conter,vnmory Untvereity, Atlente, GA.

'rhe cell.o were obte:l.ned by ﬂulhing out: the bone murow

fron the“eheft of‘the femur;with MBM thet conteinedfzz

fecal eelf;setum! 10 6"1nb1e end;4037lx¢105

totel nucleated .cells’ vere hnrveeted;

fculture medium (See Appendix ‘Hof tho

;q“i&;”1977 Report).: Three quede of l four,_

plelticheeri dilh vere. 1noculeted _1th 9x 1 § nnclented

g ,e

eella 1n 2 ml per quadn;QOne qued conteined bone mArTow

cell”fand was 1nocu1eted with P. falciparum* one qua

1noeu1ated only with bone mnrrow7 e11a (tisoue e lture

T
sad i

ontrol).' One quad vas inoeulnted wich bone marrow eel;.

end”normal’funinfected. red’blood cello (‘*inh

mlcroecopic concrol) end onegquad vas’ 1noeu1e'e‘nonﬂyi£;#;é

P. felcignrum (pereotte eontrol).

P. flleiparum (FVO) . Inocullcion- The teot quld (contained

bone merrov cells) end the pareoite control qued vas

1nocu1eted with in vitro-grown P, falciparum in a finel

*ooneent:e;ion of 12,5% reo blood-cell ouopenoion‘conceingngﬁ

0.9% parasitenta,


http:shaft.of

olgtinl ond lcotntnl Tho ouopondod collo tn ooch quod

voro horvooeod on days- 1,.zwws.~6.r7, 8 ond 9 ond concri-
fugod at 850 x G for 10 ntnutoo. The oupornotonc vol

dt-oordod dnd cho coll pellot wao roouopondod in' rooiduol

nodiun. Throe chin onoara vore node-’ One wal'otained by

uny-Grunwold-Gioulo to detornino tiooue culturoA”oll

norphology, coll oondition ond aacociation ofitl.  uo1oated
oollo “with porolicoo ond tod blood collofffﬁ “ ; g
onoor woo ototnod wich Giomoo to detotnino tho“poioont
poroottonio ond :ho oondicion of tho parooitoo.‘ Tho third
onoor vas otoinod wich Lopohno-Gtonoo co dotoct homc

polttivo nuoloacod rod blood cells (normabllltl ond

998.!.!1.,,9?1,‘-.9-%

;ééilo .ndﬁthe count‘mldepin a henocycometer.

iooulto

Poraoitonto- Tho tobulati"'“

N ‘“;;

ﬁlgptng poraoitomio 1n
these culturol 10 prooontod;ln Toblo‘

‘Thole dut"_indicato :

nunbororo£$1nfocc1vo porooitoo.



L

Doocrtg:ton of cho culturol-frho totol ‘nucleated cell

e ban agiy e f

countl cru prolontod 1n Toblo 5. A 3onotol ‘decline in
co11 nu-borl occurred on doyo 0 to 7 vith a ptccipitoul
doclino on day 7 whon the culturoo were split, As the
uoxporinontyptogrolood,vmljoricoopgoo inwthe.tiotpevcuifhre%

,cell population voro ooon. ?rior~co P, folctbhruﬁc;

1nocu1ac£on, the bono murrow ouopenoion concoinod obout

50% puc;ootod homoglobip positive. normoblcoco ond
nogoloblooto.; Thio vwas about ten times. as many as wote

ooon in. the. nhoouo ond 8qu1rre1 nonkoy bono norrov cuoponoionl.
+tho ronoindor o£ cho nuclootod bono norrow collc voro tho

oxpoctcd non-homoslobin contointng mononucloor cello and

“By thewfiroc day aftor 1nocu1ot1on

}o vorlcty‘of leukocyteo;b

with P. falcipatum, the ptoportion o£ ;nucleated hemoglobin-

pooitive ccllo had declined, but were preoent in moderote

;to largevnumbero vhich peroioted through dny oovon.3 Thooou

: t kl‘et L]

,;iollyifhc moro likely cella capablc of oupport{

e w0 ‘-‘r-,l.«.
u,;:zxva"{va

;Phasocytol vere, evidont,by doy one ond vero obviouo bocouoc
‘of thc*r enormous:, proponoity for accumulating matoriclc
‘fromathc cultures, Thoy pcroiotcd in: fair numbcro through

‘dayzotght and, a_fev were £ound on. day, nino.,

1 s,

A-’on-phlgocytic nononuclcor. non-honoglobin contotntng.
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ﬁ;;ther nucloeted cells (100306730' -nd,17'9h2°7°"’

Th

I

_tev by dey 2 end dieeppeered fron the culture by
‘3-5;‘_‘; ,< 8 i,“‘ # {‘n { R

dey five. Thie evolutionary henetologic picture wee

seen in all three baboon bone marrow cultures,

felciperun association with nucleated bone: marrow celle-

Two hundred to 500 nucleated cells were: examined in Mey-;_‘
“Grunwald-Giemsa stained smears each day. The only nucleeted

cell vhtch beceme eeeocieted with P, falciparum wee the

phasocytyte. Only on- dey 9 efter 1nocu1et1on vere identi-‘
fiehle pereeitel eeen-‘theee vere tvo trophozoitee end e |
lchiront. ‘This was when the tielue culture celle were'ﬂf
ohviouely degenereting and little eignificence 1e attached
to this obeervetion. !vldence !or 1ntrece11u1er pereeite

developnent wee never eeen.

niecueeion

P. £e1cigerun developnent 1n‘heboon bone nerrov tleeue
culture celle did not occur durtng the 9 deye efter 1nocu1e-:
tion vith P. felcigerun. Nucleeted bone nerrow celle, B
‘both thoee thet contetned hemoglobin and’ thoee thet did

not,_vere”preeent in eufficient nunher ‘and’ tn good condition

ﬁfhroughout the firet eightsdeye of’ culture.u Red bloog'chiéf

fpereettenie vas senerelly hish heceuce the nediun ueed,

fGH-S. vas, chosen to 1nlure edequete P. felciperun nulti-

Plication,
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Table 4
Rod Blood coll Pcralicolta 1n Plpto (nnboon) Bono
‘“”‘* Marrow Cell ‘Cultures in Quad Pllt.l '

B Parasitenis on Days After Inoculation*

Lo s o, ~ L. . o - -

‘Bone Marzow 1.3 1.8 . 2,3 4.5 7.81 2,4 256

fﬁ?araaite Control: 1.7 2,1 ~ ND*** 9,2 12,1 ~ 2,6 ND
. (no ‘tissue: culture L R S - AR T AT
‘ celll)

_ %Inoculum parasitemia was 0.9%

' **Cultureo were fed vith £rc|h ‘red blood- cells on dly 7 at. a 1 3
lplit ratio Y :

;;f?*No.d¢F“¢aavt;Ihbié
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‘Table 5

?ﬁigtiiﬁﬁﬁéiiiiidziibééiﬁiono~Hhrt6iitiiluofcdltuto'c.lli*

Total Cells per Quad (+ 1 x 106) on Day After
. Inoculation with P, falciparum: . - ...

Bl!*+l’.£ll. 16 0 1_',2 - o 2 0.2

B "5, a:f;,”7°'7fjfj 12 02 6azi 0
Lnu + uo:nal f;.9,oygﬁs;9’ﬂl;z:9 gl;i‘ o 3 0.6 0.3

i #Bone marrow cells {noculated into-each quad on:day 0:"




IV, MP. felci arum (FVO) Inoculeted’rrinery Proten Cynonolsul
guonfey Kidney, Lung and Spleen and nunen Dtplotd Lung
ﬂ‘(n&c-&) Tissue Culture Cells

 Method |

’»Theee oelle vere | teeted in Flow Fieek culturel'tn the -
keeme experiment.' The methode ere preeented in Teble 6
and Appendix F of the July 1 1977 Report,"- A eimiler

U test’ o£ theee eeme cella wee reported in the Ju1y31”’1977§

&neport, Seetione VII end VIII.- They vere,repeeted beceu,e’

??of e“defiefenoy'in the eerlier experiment.

naiuxc-'

VPereettenie- The dete ‘are presented in Teble 7. The
-peraeitentee in the tieuue oulturee were einiler to thet

of the pereeite control during the firet three deye efter

Zgp ks SRR Y

;:‘A,“-‘ e

'1nocu1et1on.f On dey eix efter 1nocu1etion, pereeitemie

fm(“f‘_ ',

eignificently deereeeed 1n e11 5 fleeke end the pereettee

"\‘ '\ ‘:';

were 1n poor condition. However. the pereeitee were

‘eetiefec-ory during the firet three deye of the experiment@?i

end the pereeitenie wee eufficient to 1neure the?welle

vere edequetely'expoeed to 1n£ect1oue:

:‘i*}"’\: AU Y

32. felciperun.

fuicroecopic- Coverelip cultureefvere -"eileble for evelue-fpj

(50 celle) efter 1noeu1et1on

Ltion‘“nldeye 1 (50 oelle) a)

fvtthir. feloiperun. On deyk n,HXSQS{Ph!$9°Y¢1¢,!°t171=1w
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; 971 Roport,

£ .these cells, dooc:lbod 1n the:: Julﬁ

‘ovldoncod by lncluolon o! rod blood collo ln vocuoloifg

1n tbo cytoploon of oono colla. On day. 2,‘ od blood collo
voro ooon ln nlny collo lnd throo collo containod lnfoctod

Erod blood collo 1n whlcb tho parooltoo oppoorod dogonoroto.

fnllcuoolon
:Hocurotlon o£ porooltoo 1n tho cells could not bo ovoluotod ;

hlo toot.

gbocoulo of cbo ohort poriod of oboorvotlon lnr

'ccurred,

’Intorlorlzation oflporooitoo ond rod blood coll,d

joo proviouoly :oportod.‘ Thio teot muot be repeoted wlth]

exton”xd‘obsorvacion poriod ond a hisher le el‘of

lporooltomlo;

50 collo vorogoxonlnod on

fulcroooopic- Twonty-

‘doyo 1 ond 6 ofeor cho culcuro vow%lnoculotod with P._ ;

i

’folclparun. No poroolcoo woro oboorvod withln tho colla,

‘lomo colll contoinod rod blood collo and dobrlo.
bascussion -

lBooouoo of cbe few collo ovllllblo on tho covorolipo,!of

gopoot ggog,vl;bkoﬁpogg:" ':i;;,ovllootion o£ thlo tiooue

'ouléoto cell 1"“‘@@5"t55



s

fﬁio§oioo§1¢- Throe hun odﬁto 500 cello vers’ exauinod on .

-daya 1 2, 3 and 6 after P. falciparum vas 1nocnlaeod.

These collo were hishl§'ph¢gocyt1c to the rod blood colll.
No parasites were identified within the Cynomolgus spleen

'Edff;;

;Diicuooion§

jBecauae of 1:: high phagocytic activity, thio may be a
,cell type that w111 be useful 1n studien doligned to
'curtnil lyaoaomll destruction of 1ngested paraoicea.

!ﬂowever, no 1nteriorized paraaites were seen, 1nd1cat1n,

fdestr‘ction of the preaumed 1nterior1zed parasite occutred*”?

;A coll' oh aa cynomolgus kidney with apporent leol“complo

fdoocruccionAof 1ncoriortzed macerial moy bo bettor;for

f.uch lcudioo.

numan :Diploid ;‘L'ung (MRCe5) 003_-'1“-00“1'!‘.1!? ‘.

Jﬁféfoooobiévﬁnurin“‘the 8ix days. after 1nocu1atdon'“1th#:

{andgGO cello wore exlmined on day lix.i
i ctively adoorbed and 1ntetior£zod red blood

.[Intertorized red blood colll wero doltroyod.


http:associa.to

Dlscusston

R
3!

llthough tho umc-s collo voro hljhlephlgocytic tor rod

blood cells, noichor dogoneraﬁm,norénotnal; R, fulctpatum

wao ooon in che cells. Becauoeﬂuncas 1: an ucceptable

vaccine cubltrlte, efforta v111 be uade to decreaae f[o

Wt

1nerccollular deotrnction o£ red blood cella nnd thoir

enzynatic

included pltnottel by nodificacion of the colla_

lctivities. as propoled 1n the Project E:_enoion ?ropoaal

for the third year'o work.
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. R Iable 6
METHODS- : ‘”1parum (FVO) Inoculated Prinaty ?rozen A
Cynomolgu Monke -Kidney, Lung and Spleen lnd_nunan Diploid

XN Luu;j(HRCAS) Tissue Culture cello
. -MRC=5 -
s ' ~,nun¢n Diploid
) Cynomolgus Kidney ~Cynomolgua Lung Cynomolgus 8p1eenj;, ‘Lung Line -
q'Tissue*CultniéZCellf Frozen Prinary . 'Frozen~Pr1mary Fro:en Primary 1'139th Passage.
7;ce11 Schigg Data-f7
. Number gf Cells i 1.1 x. 106 1. 9«: 106
Volume = =7 . 5 ml - : 5 ml;
Growth Hediun , ‘GH-3-n~, .GM=2%
- Time Grov 4’;' 7 dlys 7 days
'3Days After Inoculation
\-} Ve r, v;t . . - - . .
Htcroscopic xvaluation 1y 2~ 1, 6* 1, 2 3, 6
Done . = : i : 3 o ' =
Parncitenia netermined» 0, 1, 2,'3, 6 0, k? 2, 3, 6 0, 1, 2 3, 6
& AT
Cultute Veslel rlow Flask (Appendix F of July 1, 1977 Report)
P. fclctparu-'lnoculumgi; *
Volume w5§f§ S R : 3 ml
% Red Blood: Celll 12,5%
% Parasiteuia : 1.41%v
Medium _ ‘fv 3 o _GH—SZ-
Medium r1¢é“§¢:¢;vk ,2 ml per_hout,Acontinuous .

-l

7151977 Report)
;:“ _'1;;1977 Report)

: R
Reference to Methods’




3T
rable‘?

Rcd Blood coll Parlntconia in cynouolgul
p— Kidney, Lung cnd Spleen and Human Embryo
Dlplotd Lqur(unc-S) Cell Cultures 1n rlow Fla k

T

g}
Fas t o
et

% Parasitemia on Days After Inoculation*
Tilsue Culture Cell o 2 3~“;‘ 8

Cynomolgus Kidnay ffi.36” it;jdl 2 00 ib;ji:
Cynomolsu- Lung. '*i”08  1.23 1.05 .20

Cynomolgdp¢8pleen ‘;1 85? 15*30” [1 77;
i b 3 ) . ;
unc-s L, 27, 41 24j ;1 49

‘Plrnuice Concrol 3 La1;29 f1 '8 T;,azi ;
(No- tilluo culture R O - R
cclln) e ' o

#BVO Inoculum contained'L.1% patdsitemia.
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‘ :@P} ‘falciparum (FVO)“Inoculotod Chimpanzee Kidney and
~§8p1oon and Rhesus Lu ng and Spleen Tissue Culture Cells

Method

EThooo cells vere tooced 1n Flow Flaok culturo in the

oone exporiment.} Tho methodo oro prooented 1n Toble 85

r;; : "rvmy%- Ey U
The paraaitemio and the good condition of tho parooiteo

tx n w b 5,_", "’j LR 5 IS = ( ‘1~ \‘ 7‘ SR
wao ouffioient at‘times 1n o11 cultureo to ooouro an.

s R ,,“ .fi:l’v”ﬁ'ﬁ ),[ '.:_’ .\.,,. “ft".,f.*v ‘1‘, {\ '1}{* .
ade ote xpooure of the tiosuo culcuro collo to 1n£ectivo~~
f‘{“ SR ”"}f.

parooitoa.

' Chimpanzee Kidney Cell Culture

Mtcrolcopic' During the six doyo oftor 1nooulotionVﬁno

e ,.‘,"‘,‘rf (;'». I e '3‘.}‘5;,_‘. «‘. ’J.l:v(v-‘>/~_;

5 SE & SERE 4 h;v~ TR v
[Fivo hundred to 1000 cello on eooh covorolip were oxaninod;g;

These' cells showed no phagocytic activity,

‘Diocuooion

VWe do'not plnn*further ovoluotion oq‘g_,f;fofporun ;
Nkt uﬁ‘uu¥ e {x,qtﬁ b ol
1nfect1on in primary - himponzeo ktdnoy cells, -

L3 n’ ,‘-1




(e
- 39K- I

‘~Oh1!!.ll.. Sgloon‘ccll‘culturcx

Microscopic: On the two days (1 and 6) nftor 1nocu1acton-
thlt there were enough cells in good condttton for oxan-f
‘1nntton. no parasites vere aococtscod with th. colll.

Fifcy cells were examined each time,

Discussion
Parasitemia was adequate on the tvo days cells were

exanined, but too few cells vore.a§iiilﬁie'iﬁd c&férilipsf
from other days during the test did not contaln a sufficienci
nunbcr of cells. Therefore, this coll ao a £rozen primary, '

was retested, See Section VI of thta :eport £ot tho

resu.ts of the retest,

Rhesus Monkey Lung Cell Culture

Microscopic: ?atulitol vere not anlociated with the cella
'during the eight days after imoculation that coverllipn
were examined, PFive hundred cells were n:anined on each

coverslip., The cells were not phdgocyttc.

ntlculoion

We do not plan further cvuluncton of P. £a1cig¢run infection

in primary Rhesus monkey lung cclll.


http:resul.ts

Rhesus Monkey Spleen cillfchltufé

;utcroocoptc- Althoush the paraltconta in chin‘culturc

s ov“gadequate cvaluction vas. nade durtng th.fti : 

fthree__ays of culturo. fP. fllciglrum vas.: not allociltcdﬁ

;vith the celll. The c 11. were not phngocytic.

Dilcusaion

.;,.

:No furcher evaluation of Rhesus Monkey ' snleen cellc

1gpgglqted w;thég; falcivarum iq,plgnngq;




Tl.bla 8

) uttuons-‘ falciparum (FVO) Inocull:ed Chinpan:ee Kidney
~and Spleen an Rhesus Lung and Spleen Tissue Culture 0e113

o : e chinplnzee Kidney Chixv;anzee Spleen  Rhesus tﬁh§f37f. Rh‘.u. Splaenk
- Tissue Cultug.ﬂCe1;§ = Primary o Primary R Primary .= . . Princty :ﬁ

Cell. SQthng?:ati

Number of 0311' ¥Q" x*lo6
Volume _ 5g5a9;3_5€
- Growth ucdium _ efcu:a;”,
Time Grown ' £5. days

Days Aftor Inoeulation .

: Hicroscopic !valuation me-«1,233,6
- Parasitemia Dcterninedglﬂg, },' 2:3,6,7,

Culture Ve.ocl

P. ftlcigaru- Inoculum

Volune

% Red' Blood Cello

% Paraaite-ta )
yucdiu-

. Medium Flow thc

11Re£ercnces to Hcthods
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" Table 9

TR LU g

“Red" llood ccll raraliconta tn chinpcnloc
‘Kidney and Spleen and Rhesus Lung and
“*183100n Cell Cultures in Flow Flasks

% Parasitemia on Days After Inoculation*f
vrinsue Culture Cell :ﬁl:‘ 2 _“2; '§~ o feadn Lo

—
5
R » y'l: _.,ﬂ._v“'v R ;.’.”:; FE

jchimpansae,xidney, 0.6 1.0 1.2 0.6

'chimpanzea Spleen 0.8 046
108 0.5,

’Rhggul Lung‘ - 049, Qﬂﬁﬁl L8, 5 Gy
Rhesus Splaen. 0.7 0.5 0.3 0,1 0,2

‘Parasite Comtrol 0.9 1.0 1.2 3.4
(No: tissue culture
.cells),

" *Inoculum contained .0,80% parasitemia,

“*¥Normal human AB red blood cells were added to the flasks om day 7'



= 43 2

o r. !llctgntu- (rv0) Inoculltod cht-pansoo Kidney, Lung.
‘ locn and uu-nn ttdnov (IOL-SQB) rtoouc Culcuro cllo

vucchod
;THOIG celll vere telted fot their ability to support P.-

‘fnlciparun srovth in the oane expetiment. The: chimpanzee

”coll culturel vere derived fron frozen primary calll.
;:The hunau kidney cell vac a concinuous line originllly
fftoolated from a fenale.f The nethods nre prenented 1n
;}Tablo 10 and Appendix ¥ o£ the July 1, 1977 Raport.

{:Rilults '

{”Parllitonin- The dutn lre precented 1n Table 11. Pdidif

.litantao in the tillue culture'cej £1asks vare aimilarl

"to that of the control throushbht'che 'fo: 9 dayo of ‘the.

fte-e and vere. -actlfaccory“throusho‘t’thertesc
1cngug-aias“xidﬁ;iﬁfi;;a;Tcn1ﬁﬁfa-¢5115j

‘Htcroacogic- nuring the etght dayo chia cultute waa teated,

ubouc 25 cells wcre nwatlcbla for examinatton;fn~“achi

icovorollp. The cellu vera 1|olnted and onlyiin falr 5

lcondttion. Desencrata par“ 1tgs vere obnerved 1n£requent1y

 1n the celll and thete wai no . evidencc o£ plrasite developnent;

”83:11 auountl of ho-o:oin and;dagraded red blood cell. vera

seen 1p,lone celll,,



LAk e

‘Discussion

5A1though pnrnoiconta vas lactntcctory 1n thto ehi-pan:co

[
r,.”.,_“«e‘)pby;g‘_v;v'l 1)

sktdncy coll cnlturc,‘thc culturo ledtuu eonditton vas 5”f
;toxic to che cclls.‘ Thu., the !liluro to oblotvc nornnl
‘or developtns paraniten 1n che ttnlue culture ccllo vao’;f

~not nccollarily c valtd obcervation lnd nulc bc vort!tod.

LU B R < N T R N TR O SRR SREA et R

Chim ansddfnhﬁ"Tiiodimcﬁttnrohéiii;f

énicrolcogtc- Durtngsth.mnine dlyl of oblcrvltlon attcr 4

élnoculntion of. tho culture vtth P !alctpurun. at lecot

200 to. .500; celln wor. c:nntned on cach coverllip. Aboul
fSOX of .the; cellc vero phasocyeic and contninod red blood
’cella, debris and hemo:otn._ negenerate pcranicel vere
obnervad“tn about 1" to’ 2% of ‘the cells, but parasite -

development did not:.occur.

‘Discussion
’.;”' : ,’g‘,;} 5 A\_vév'a,h—’, do . T . .
,:bh;i'highly"phlgoeyctc cells did not support parasite

Yei Foys
growth, Because they 1ntetior1:c plrllit.lﬂr’lé*ly.
i s e Bl urn §3£5’ Fard g M % v Mednas s
chinpansee luns collu ;te good candidatol for noditicction
S AN T I s PA sl

to* docroule lynoco-nl dcotructton o£ paraottol._;

[cut- ansee 8 lecn~T£oouc-¢u1tdrcholli

uicrolcogtc- About 500 cells were examined on oach covotolip
during the 9 days after the culture was inoculated with

!&(531252252!97y!!4ah100d cells were associasted with anntff



2501 of the tioluc culture colln by an upparcncyadlotption

;I‘chﬂnill, but £¢' colln contatnod rod blood coill.‘ }?
fAbout 50% of th. eolll contatnod hauo:oin. About 1 co X
2% ‘of the tinnue culcnre cella contained 1dent1£1¢ble

4p¢:alitel on some of the dayl. but they were degenerate

‘and no parasite dovaloplent vas leen.,

RTINS
Diocunaion

There was -o-. 1nd1cntion of differenttal 1ntcrtortzation
.of, plralitcl by th.le colloalince £ev red bloodleellu
vere Qcon 1n the cclln, bucidogcnetate’parllteel vere
Elecn. Ihll lny be a: c.ll vorthy of nodtficccion to

vprevent lynosonnl desradntton of ehe pltllite

eave DR

“Human Kidne

<t

) ch-593 5T1¢|ue'6n1tﬁrech}1p,

Lt s ISR

fﬁicroncopic- These afe'excfdﬁhti“dfffléﬁi@“ﬁﬁiffﬁio exaﬁing"

for intracellular paraliteo (or lnythingvcloe) becauae

of their lnall. denaely atltnins cytoplaln limillt in

¥ ?

Jappearnnce to lﬂlll hone nnrrov nopogyeel. Red blood cella

g T

’adnorbed to the celll, but phcgocycic activity characterizedg

fan o

:by vacuolation lnd 1ntertorisntion waa not leen.n Pataliceu;

aichcr ‘adsorbed to che colls or 1ntertotized. vere not aeengi

although !Poupwjoo_cgll;_yerc.ozautnad:on~-oot of the 9

days they were exantned.

Discussion

Anccaula of the difttculty of»oxautntng tha-o cello*and thefﬁ

apparcnc lack of 1ntcriorisation of plraottou or rcd lﬂ.oo:lvﬁff"j

cells, we will npt‘:.lt these cells again,:



HBTHODS’"

"Tn‘ 461;>

Table 10

2‘_5313125525_(PV0) Inoculated Chimpanzee Kidney,‘i

Lqﬁ;, 3pleen and Human Kidngy (TCL-598) Tisaue Culture chlo

';Tihlud§6u1tﬁféﬁ¢éiif

Cell s;ediﬁgrnhtd‘

Number of 08118
Volume.

Growth Medium
Timc Grovn

Days After. Inoculltion

Htcroacopic cvaluation'

dono

Paranitenia determined:

JCulturc Venoel

2. falefparum inogufum

Volunc
% Red Blood Cells
% Parllitenta S

Hcdiun

" Medium Flow Rate

f.nif-tcﬁcecftd Methods .

'¢h1m§lnaeelxidpey Chiﬂplnzce Lung Chimpanzee Splcch ;

unan xidncy

Frozen Primary: - ' Frozen Primary Frozen Primary . ?‘FT¢L'598

" 3,0:% 105 3.0 x,105 1.0 x x 106
5.ml- .  5cml- w9 L
GM=3 , GM-1.
‘6 days 4 dayc Z
1,2,3,6,7,8,9 1,2,376;7,8,9, . 1,2,3,6,7,8,9  1,2,3,6,7,8
.1236789 '123“‘6_789

?FrozenﬁCell Culturel (APPOndi*EGx°J

"”“con:inuous¥ﬁf
g .

:gthefJulw 1, 1977 Roport) 
: fdjlir1977 Ropo:t)-




A
iTable 11’
lcd Blood ccll rlranitonia 1n chtnpansec ‘Kidney;

Lung, 8plcon and ' Human Kidney (tcL-ssa) c.11
N Y T culturos in rlov rlaokn L N

% Parasitemia on Days After Inoculation*

1oz o oe 1 8 s
%ii;:ggicultute Cell
" Chimpanses Kidmey 0.9 L5 18 1.6 1S5 0.7 048
9 16 190 2.3 %0 3 LO

chlipnn:ee‘Lung ; Qﬁ?ij'k
2,9 2.9 fﬁ;b? jz 5

.chtnpnnzoe 8p1eenf.v 1.2
EXTHE SO E I

TCL-598 20 1.9
‘ 3.4 3.8 3.6 1.8

Parasite’ Control N *i;tﬁy"
(no tissue culture
colll) :

 #ingoiiun pasasitents vas 1.0%
~V**1 5 ‘ml of & '12,5% lulpenoton ‘0f normal’human~AB: red:blood cells

vorc addcd to clch flank on dny 3.

-\x en !
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:ﬁjif Nl}étolctpotu- (rlc-a) Inoculated Human Umbilical’ Vein
i ' jxndotholiol, Human Embryonic Lung Diploid (nIL 208) ond
Aotuo :rivg_gocuo Spleen:Cells

""ﬁééﬁaa“ ‘

Thooo collo vere tooted 1n rlow rlaok culturoo 1n»tho

‘ @ BT C x" AN

: omo oxporiment.i Throe othor HIL coil’

otrotno'woro aloo

"od 1n thio oxpotimont. but tho hu’_n tod blood oolllﬁ

REEIN et S RIS B S el
;ond/or orun voro toxic to tholo HBL_‘l':v_, could not

. )&
i 'm:’}‘ "'4 R ¥

Jf(\‘

bo obtoinod.: Tho nothodl oro prooonood in Toblo li‘ond:

”1n Appondix P of the July 1,' 1977 81: Month': Roport.
‘Results

;Porooitonto- Tho data sre proooncod dn Tablo*la. Theiﬁﬁ

ﬁporooitonio 1n tho‘oix ttoouo culturo flooko woo oimilorﬂ

ﬁto$thot of: cho porooico conerol £1¢ok throughout tbo eight@

Ldoyo of tho toot.

7ﬁﬁﬁao§73ﬁifiio;17Voin'lndo:holiolrTioouowﬁﬁizo;;ﬁaoiioi

A A -

‘uioroocogtc:¢0n doy 1 throughsdoyNG oftor tho culturoo
jvoro 1noculotod vith P. folctporun*f500xor:noroAco11| .

woro ozoninod.» on doyl 7 ond 8. bocouoo fowor collo woro

© oy ST w ~A 3[‘ «.:' iR of '/,”
1,{;, (, :-M,w ,7»;." [y .'s' SA Y [A] '

ptooont on’ tho covorllipo, only 50 collo voro o:oninod. :g
':’lykﬁ “'r-"r‘w' }J\ 1».. irn}';.VLh\" 3”-""4’" " ’i G

Throushout tho test. poriod. nicroocoptc oxlminnr‘nn tovoolod

,poroottoo within: cho ondothollol colll. Bocouoo opporont
foe ik uJJ el ‘S) fw i
dogonorotion of cho 1ntorior1lod parooitoo oloo oocutrod.ﬁ
CenakBasiulos gnd A
nornol fornl woro not £roquont1y.oblorvod. novovor, 1n

oﬂout 12 of cho oollo. ochilonto,v-oro:ottoo or ringo ond



e

-o:c -atutc crophosottno vcro 1dcnc1£1nd”,e?'
. P

Intorto:ilcd plrnlicon were’ not laconpantod by otgnificlnt

number of interiorized zed blood cello. Thetcfore, 1: 10 o

pocoiblo that the 1dent1£1ab1¢ :tagcl natured from merozoites

i./'

that ‘had infected thooa cclll. ucnozoin wao ttrnt‘oboervedl‘

T

1n tho calln tvo days after cho culture vao inoculuted

_, & xf -

vich P fnlciparu- and accu-ulntod 1n chc celll throughout f

.‘..‘.; w.(

the renatnder of thc eisht dny tclt period.

‘Discussion

rhe hu-an unbillccl vetn ondothaltll celllhal”:cveral

chcraccarilttcl that uuke 1: a thcoretically'promicing

cllluc culturo collzfor tho‘propagltion o£ P.ﬁfalciparum.

rttat. daca 1n tho lteoracure 1nd£caeel ehinfnuclaated
c.ll hll blood zroup uuttsenl Ay Bfand'n on ttl lurface.
hul. it can be thoortlcd that the cell may ‘also’ hlve P._

£n1eigarun "rocoptorl“ on its. nurface and may be capuhle

,-»,:r: Ry mf,‘* ‘

of tnfoction wich P. alctgarun 1n a manner analogouo to
‘;h;;\otgrouabtongc.Li.;ueSQcondly.uhunln@unbilical_cqrqq

are resdilyiavailable:

Thlrd. llbctt thc ylcld of celll fron an unbilical cord

Lt N " ':;t S S Sy
CE Wk T o) {.,-_? "3,"" FH v iy iy ’ Fruwa SEELLT D BRI VA

v.tn il lllll. the lttorneure indtcatel tholo cellu can

) L EALE R RS A EEER R P A ‘ .
bc cultivatcd leritlly £or at leunt oeveral nontho°»thuo
1 ;‘;;‘H f“; 51 }LC .
ehc nunbcrs of cclll can be incrclled and practtcnl anount-~
o I = i

obcainod by 1n vttto cultivntton.

AV NN
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Sy ‘...,

'proferoncillly 1ntoriortzed. Tho npparont dolcructiond"°

may bo reaponlible for paralito deotruceion.
St g 2L

type of approach we proposed to take with promtoing cell

types during the th;rd year of thoﬁgggprgo;,

(uumln xnbr onic Lun Di lotd Ttloue Culcuro Cell

JA:

3 and Grnftor 1nocu1ation ‘of ‘the’ culturo vtch-r. folciporun.

nonosoin,wos detectod LR lomo colli. ‘but® no’ 1ncortor1zod

1tol vere oblerved

Diocullion

OE*the 4 otrains of humon oubryonic lung‘tillue culture



http:1orty.io

cultur.l.

Bg

lpproved ﬁorlviruo,,uEﬁﬂf“%wﬁ” -_additional;research

effort will be'applied to these cell cultures,

.Aotus:trivirgaris Spleen Tissue: Culture Cells

”;;*trtviggatus monkey

thae wc- later inoculated with P. falciparum and £ound

ho be;lulceptiblc

!1croncop1c- rron day ‘two to“day eight ‘after” lnoculation

wt:h P. falciparun. 50 to 200 cells were examinedgon each

aoverslip. Some cella vere veakly phagocyttc for red

blood_cella and'a'”iallwpmount of henozoin vas aeen in .

|ome cella.v Only on day 8 vere, tdentifiable parasites

leen 1n the cells and theae looked degenerltc. B

ﬁiiéﬁliién

ia do,not 1ntend co leudx Aotua lpleen celll ngain

:acauae of the lmnllvnunber of paraaiteo found wichin

the cell: and the paq@q}tol degeneraee cond:l.t:i.on.1
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Table 12
‘METHODS: * ?'55512522522(?30-3)Inoculated Human: Unbilical "

Endothelial, Human Embryonic Lung Diploid (HEL'-208) ‘and:Aotus
: s trivi;gtus Spleen Tissue Cultu:e CGIII Lﬁrs AL

Aotus iivggﬂtud Spleen Tiiiﬁé?éﬁifﬁféfdéifgi:

HEL' 208"
. R Human Diplotd S ;
" Human Umbilical Lung Line : 'Aotu. Spleen}
- Tissue Culture Ce11 - Vein Endothelisl .. S5th Palsqge ﬁf' {Sccondlry :
Cell Seediq&jnata‘ »  > e | : '
Kumber of celloF 1,05 x- 105 | 1.0 x 105 1.0 x 106
Volume 5mb . - = 5 ml . 5 ml
Growth Medium Gu-10 " GM-1 .  GM-3 -
Time Grown 6-days . -l’d.y ~l-day: -
Days After Inoculation: |
Microscopic evéi&héiéhgdépé}‘ i;f?ﬁ;g;j,s 1 3, 6 i ;-1;2?7
Parasitemia determined - 15;2,3,6,7,8 ;1 2,3, 6, 7 3 -+ 15253,65
Cultuye Vessel » Flowétlaak (Appendix o£ the July 1, 1971 Roporc)
‘fvr. falciparum Idoc@iﬁm}
Volume - 2iﬁi?
% Red Blood Celln 10% .
% Parasitemia S 1.26%
. Medium : 3 GHJSf
Medium Flow Rate zlni”ier'hodr, continuous
Reference to Methods . Tissue Culture Media (Appendi: n of
: o thc July 1, 1977 chort)
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Table

13

Red Blood Cell Parssitemia in Human Umbilical Vein
Endothelial, Human Embryonic Lung Diploid (HEL 193,
HEL 195, HBL 201, HEL 208) and Aotus Spleen Cell

. Cultures in Flow Flasks

% Parasitemia on Days After Inoculationt:

Tissue Culture Cell 1

Husman Endothelial 1.93
HEL 193 2,07
HEL 199 2,23
HEL 201 2:11
HEL 208 3.20
Aotus Spleen 1.94
Parasite Control 3,13

(no tissue culture cells)

*Inoculum contained 1.45% parasitemia

2
3.27
4.21
4,35
4,27

4,12

3,95
4,30

gk

6.04
2,65
5.42
8.20

6,40
5,90
7,75

RRGE P

6 9.

3.06 2,56 4,98

6.48
9.90
a.Soff’
8.79

#%1.5 ml of a 25% normal AB human red blood cell suspension.was’

added to 3ach flask on day 3.



i, g
'“*”"‘;jend Human Em ryonlc'Luug Stteine HEL 208 an
“Culture Cells ' RS . ox

EYINTE

‘faleiparum (rvo) ‘Inoculated Aotus trlvtrgetuetSpleenff
mTleeue{ﬁ

i A U \
‘, ;,F;;:i.é .f DA 4 ) RN

Hethod

feeue experiment.’ The nethode ere preeente

eud 1n*Append1x r ot thevJul _, 1

'neeulte

On dey eeven, the culturee vere‘fed with freeh redt_lood

z.;1-.

- Aotus trivltgatul%8pleenlcell Culture

Hicroecopic- Two hundred to 300 tissue culture cells: were?

[T R O el g I.ﬁizv--’ t‘,’{.f., 5 ."?';3‘ ;:,.;, ,‘f’, 4':..*“ Bl x b Lk ‘5 R 2 S

hexemlned from dey one tc dey five efter lnoculetton with

P. £elclgerun. The celle were phegocytlc for. pereeltee,

red blood celle end henc:oln.‘ Desenerete pereeltee were
‘obeerved in the tleeue culture celle 1n£requently. Afte:
day £1ve. the tieeue culture celle deterloreted end velld

'obeervetlone'could not be%-ede“‘
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‘Discussion;:
e

ﬁloclulc of the 1n£r¢qucnt intctiotizctio

PR N
is. planned.

PSR

;ﬁhh.h‘x-b:Taaiéatﬁﬁ”x'ﬁiﬂiédﬁ]ghaiixcaiiﬁrél

‘;;:falciplrum.'

on day.\l«and 3 afte‘f

ECoverolipl renoved on dnyuls to 9 had fottyito £1£ty
ells availnble for evaluation. By day 10. only 12 cells L
ivare £ound. On dayn and 3 only a anall amount of
hemozoiu and no ptrluiees vere seen 1n che cella. On
day 4. three tillue culture celllycontained pcranites

f(one,nchizont and two degene:ate paraottal 1n phlgocyeized'

5red blood cella).v Fron dlyés,onward; only degonarlte

{parnlite. and henozotn were seen 1n the cells.:_Qf:f

jnilcullion

¥

;Pataoite 1nter£or1:atton wa’ 1n£r”fuent 1n nxn zosﬁcells,
v ko e

[althoush red blood cell pa acltenta va ,hish and : afforded
‘ Cwd 3’ L
he cill_e culture

oy a K 03 ;3

1nfectiveh

fa good exponure of:

b "' R '6\5 o "" RS S i A gf ’.‘3 By f}‘ Ch
}pa: 1:03. No developnent of 1nteriortzed parasiteo
’- "ﬂs {-‘ﬁ " -».',.v. a.t.\- RO
joccurtod.

‘The culturs’ conditions .ars,foxic ito,the| HEL: cells;; 8o’ they



maintain’'slightly better:ithan HEL 208 and:other HEL:
strains ‘We have tested,’ but after 4 'to' 5 daysiin‘culture

even HRC-S 1- obvioully toxilied. Thil type of cell

)

doeu uot'hold up well in long tcru culture, even under l

are poulible uning nnL lnd HRc-S colll.

 ’Human. Embryonic Lung (HEL 191) Cell Cultures

Microucopic During the;five days, good to fuir'tiesue

culturevcella were available £or evuluation.,'Intracellu;-r

i
=“'3.«

parasites wete 1n£requent1y seeu in the 100 to 500~ ella

examined on aach coverolip.u Theoe cello were poorly 'i”

phlgocytic for red blood celll uud puralitel.. Pnrnltte

dcvelopnenc 1n thele cell. vul not oblerved.

Dilcuo.ion

The}lack of 1denttftlble ‘parasites in. HBL 191 1ud1caceag

r w3 ““’ »:M

'chia cell line 13 of no opecial 1ucereut £otuthesa‘acudie|.
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Table 14

untnons.; P. folciparum (FVO) Inoculated Aotus t:ivir?gJ:ﬁ
Spleen, numnn Embryonic Lung Strains, HEL 208,;nd”’91}
- Tissue Culture Celll" i

R Aotus 8p1eon
Tissue Culture celta Unfrozen Primagz

Cell Soedi gfnofo

Number of Cells
Volume

Growth Medium -
Time Grown )

Days After Inoculation

Microscopic Bvaluation doneflf*'*tt'ﬁ"
Plrasitemia deternined e

‘ Culture Voloel

W

P. falcipotup Inoculum. ' it
Volume oo 3wl
% Red Blood Cells 12,5%
% Parasitemia’ o ;0 94%
: uediun a %' ;cn.s

_Hodiun Flow Rato 2 ml per:hour, cont:l.nuouu_;‘A’j

Reforonco to uothodn k - Tissue: Culturo Hedia (Appendaxfn-of the Ju1y 1TLki&;J
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 Table 15
ﬂi;ﬁ”fiobd.cdll Plttliﬁontl_1nﬁAo£ui ti1v1i3i:dqf
1g§plign,wnuqln,lubtyggthLupgwatrqgnq.,uquzquu;
T and 191 Cell ‘Cultures in Plow Flaske

% Parasitémia on Days After Inoculation*

]

g ‘“’; 205 . -,«f“'f:'f,

Aotus Spleen 269 2.5 1,2 4,2

“Paiasite control gLy g G I ERNG TR RG, LA DR
(no;tissue culture.. ‘ ' '

cali)

*FVO inoculum contained 0,94% parasitemia.
*%0n day 7, most of the red blood cell suspension was removed .
«-;nd&téﬂliéédiﬁtthi3?mr*of?lZ;S%Tn6:ma1*humaﬂSABfrédﬁbrodd
‘cell suspension. - '
***Sgeitéxt“fbr»explanation.

***k*ND = No Data



Research Design

Dﬁ:lng the currcnt‘tcportlng period; we have'proceeded with -

Phase’ III of our contract proposcl.“

xhc: vo,(Allon)” trainc of P. falciporum ;y

:voroi rovn:ln vltro ln huucn rcd blood ccllsﬁby! nodlflcltion

Jof the Troscr-Jcnoon mothod., Thlo tcchniquo,‘ﬁo dclcrlbcd An

dctcil ‘in Appcndtcol c cnd D of our July 1, 1977 chort

Tilouc cultutco vcrc prcpcrcd from ccllo of vcrioua organou_

¥ 9—\

o£3huncn nnd oub-human prtmatco'ond 1noculatcd '1th“P* falcipar“m

"M‘r"« "x'«‘u 'Lm».s,\

1n£octcd rod blood ccllo fron 1n vltro culture )

‘Thcftioaue-

culturcc wotc lomplcd poriodlcally, ltcined lnd cxomined

nicrolcoplcally for cvidcnce of (a) porcolte attachmcnt or

oxom ncd,mlcrolcoplcllly to dctormino thc perccnt:parcabtomla

‘prclont 1n thc culturc lyoton.-

: cll%culturcl. humon ondothcllcl cnd cynomolsuo monkcy

cll culturc. offorod conc indicatlon if,parasite S

vlntoriorisatlon. Thocc”,lﬁfﬂhﬂWlﬂdﬁﬁiin-w

bc._o!‘January l, 1978.



fnurlng tne:chird ‘year: otvthe conttect““

_ '2”".1

R v

3..

i’ o
..... . ; Cee eryprnie e SN u

- ‘o -":

RS

exe*eateklug e,.,

f-ultt-feceted eppreech towerd eultlveclug P. felclgerun ln
ile-lelien‘tleeue'culture*celle-

“We will: srov P fuctp:un lmred blood celle :l.n 'he

preeence o£ unc-s or. hunensendothellel orJCyuololsue:

noukey klduey)celle.u coneoniteutreeriel eplltefo_wthe
P. felclgerun*culturehend the tieeuevcell cultureﬁwill

beAnede.w The&objective*lento*edept P. felclperun to;l'

propesete lnlthebcell miliucby:aiprocess of: edeptetion.

The 1noculum will be changed. He ere workius towerd

1{ .«m,‘ ~~~~~ y» IR 14'11: ? ">

1ncreee1ng the eynchrony end the 1nfect1v1ty of P.

Bo & b i 4 T LY L E Sk M: Rt

felclgerum ln red blood cell culture to obt ln e htgher
Sappe Mmoo warfosiens LR R R I e

pereeltenle and more merozolcee to fulfill the objectlvel
',.d"’ r’.i'

of the Helerie Immunity end Vecclneclon AID contrect

1AIDIce-c-lMo.»r Succeeeel 1n~theaefendeevore vill be

aeppltedato%culture of: P felclperum in*tlleue;culture celll;

‘The surface of tissue culture cells will ba mndifiad hv

_chemicel treetmente ‘with the hope that thie will fecilltete{

\‘,:;':.‘;4.1‘4( Ly rRa “» i v }\-’,u.-;.- e SR

:ede rption of merozoitee to the cell eurfece end penetretlonj

A _“.

lnteilorized by tleeue culture celle, pteeunebly by e '

Sovetn s
N Tt . FAR I
'h o *

phesocytlc mechenlem. Thle 1nterlorlzeclon seems to be!

! L

folloved by deetructlou of che pereeite. Thie vee notsf


http:propagate-.Ln

el e

”ceco-pnnlcd by obvtoul phugocyeolin of rodablood colla
ftn tvo 1nltanccu, cyno-olgunvktdnoy‘and hunan umbtlical
‘valn cndotheltnl cells, An cffort wtll be: -nde to nodify
lthe intracellular puranitictdnl activitiel of the tisnna

‘culturexcelll by 1ntcr£er1n3 vith theae mechanilma.

KSpncificclly ve plcn to ule~a proteasd”inhibitorl,

onpcctatly?thole that are knowkyt“;ente mammayian

A 'n, i A

nopefully, soﬁe of theae compounds.will

protozoa.

bR ‘Jt ., ey

f5 If wefnrerouccecaful 1n thele efforta and/ release of the
Ernatured parasite from the‘infected call doesnnot”occur,

vc ylln to facilitate thio releale by phyaical methoda,
iibeow ad Tl &fifn'sﬂw>7h, DR R ;wﬁm. SNEIE S

e.s.. ultrl.onics or by chemical nethods, e.s., surflctant
AP REA Gnard g wns o 4n0 )

rﬁpturing or by 1mmune lysis,

I. ‘ntlocntnncion and Utilisaeion ofsnelearch Relultl

Ihe dissemination and ueiltzatton of renoarch reoulcnshave

el e x':":*“ i RTINS [EECTR TR 2 By

G. Brackntt 1n che USAIDIUHO Hotklhop on the In Vitr'”
CHA SR e L wa PE NI DR KT ) o
vntion ot Halaria Paranitel lt Rockcfeller Institute, New

'l’é“ 3
York. NYO

1nc1uded~ On uarch 10-12, 1977, plrticipatton by nr. Rober'x



F.

accepted cnd wc bcsan work on thc extcnoion of thil contccct

ion;Jcnucry 1,N1978.g

Statement offBxgcnditurci“iia“651123%133- iﬂd*CoﬁEicéé%S“iabuuxc..

Thc major cargets for the contract pertod. January 1 1977

to ncccnbcr:31.‘1971. al,rclaced to. our; major inputl wcrc:

W

\\\\\

Lcydis celll lnd 1n‘noulc bonc narrow cclll ccco:dipgqgc

the ucchodology of Dr. C. Speer.

2, Convert our effort from culturc of P, bcrghct ‘An tinluc

’f, v’:*; .4\‘,'
culture ce

f‘fgﬂ’; f" mﬂr“ S

ffclcigcrunf

ilc to culturc o£ 1n vitro grovcnr.
sl 7"' -

o gu
1n cinluc culturc cclll.

'3,- Evclnccc che culturc of P, £a1c£garun 1n tvcncy-tVofcub-
7huu.n primncc nnd hunan tinauc culcurc cclll. ror
vcriney of rcalonl, cighc rcpcat tclto 1n‘oonc of thcnc

t culture cells w ifpcrforncd.. Ihuo, a cot51>

cltl of thc'cbilityzof P. !clct lrun,tq,grov tqﬂg
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flnvelve-en: o! thortcz Pereennel and Ho-en

rour Vomen vere 1nvolved in prejece ectivirtee duringdcneg'
'reporting period, Two vere involved ce profeeelonel

leborecory 1nveetigcrore, one as & eecretcry end one ee a'

i

leboretoryfeid;' The" future 1nvolvenenc*o£(vomen le”expected ~

.re“rehein“the*eeue.-

ﬁpronoted during this ‘past year,

One of theee profeeetonelivonen veewd

One Blcck protceeionel'”

leboretory 1nveeeigetor vas 1nvolved 1n project ecrivttiee

ts

[ER AT

"

during rhe yeer., Another Bleck hee been edded ro the project.

Tl A v

"e ,a leboretory erd:

_The expendituree end obligeeione releced to the budgct plan ‘from

firperditureevrf
;siiiéie. & ﬁegee
including Fringe
Benefits
Ceneulrent reee

.~Treve1 & Treneportetion

’QOther Dtrecc coeee

}Overheed Vﬂﬁx

fkeeeerch & Generel
;Adntnietretion

.Suppliee

nTctel Cost ro
;Govern-ent :

$196,814

Period

m
12/31/77
$111 389

e

s
Sam'

* 68/,839:
~7.1o4.?

D¢ f\ Lz‘-' ,;_‘*’v ii‘;

a »538

1977 ro December 31, 1977 end £ron Jenuerynr 1978

EA ; e ]
it R
s ARaR i AR

_ber 31;‘1978 ere preeenred ee £ollowe-«~w~-‘

?fa:1¢a"‘
_1111178 i )
Ag12l31l78 (eet )
$133,520

" 27000

iwrﬂ150¥m
soo«s

83 sss
BaaL

119246,254



‘Work Plan:

and Budget Forecast for the Coming Year

,ranvork#ntanﬁfgrﬁthq@ébiiﬁgﬁyiiiﬁthﬁlﬁdeiﬁgho&16r13ﬁ£i§ ;

‘targets:

1. Althougn we did not ‘repeat the promiaing results
obtained with P, £a1c1p¢rum-1nocu1ated Cynomolgun monkes
kidney ‘call culture‘prelente“ in. che July 1) 1977wteport

SGGcion D= -fVIII, experinaneal condttionl wcre notfropeleed;

!lpoctally thefhishépcrcent“parastteminﬂthac occurred in “'f
*tbe‘flrlt’expartmont was: not dupliclted in" the : repeat

}celt. We will actenpt to repeat the origtnal obcervactonn 
when the culture is inoculated with a 5% parasitemic
1nocu1um and the parasitemia is maintained between 5 and
10%. 1f repeatlble, the large amounts of pcrasites
aaaociated with thta cell will make the cell. an 1denl
candtdate for some of the modiftcltions uencribed 1n

Section D - Reaearch Deoisn - thia report.

,z; The nodi!icnhion of cella deucrtbed in 8¢ction D -

nelcarch neoigu “ thtn repo:e. wtll be cppliedﬂc the

in Section D' VII of this report.

‘3 Alchough thcre lre conlidctlble tilnue culcure probleno

anlociated with hunan emnbryonic dtploid cella 1uoculatod
wtth P. !alcigarun and che lack of -1gn1£1cant £ntcruction
betwacn P. falcigarun and thcle cclll. the umc-s ltno vtll



otk

bo -odtltcd for” 1ncrcj 11 “ldlorptlo““nnd pcnetrntton o£

pr. £alcigarun.q'rf j'hovvacctno lubatratep“

rpocenttal of unc-5.<- o great we willu ’ ’
1nveac13ltions of othet cell-modifyins procedurea with

,HRC-S.

b ,Adetltion of. P. falctparun to. a. tianue culture cell will
:ba a:te-pt.d. Tho hunln unbilical vein»endotholtcl ce11
¢nndmtheQCypqp913u-$nonkey,kidngy@gnlLw&rggpsgggpglyathe

.ipétayikéiy;cqu;ddtafceklaaéo.hn;pniﬁﬁiﬁfﬁhiqﬁ#pétoléh;

A budget statement showing planned expenditures for each of the
major inputs for the period 1/1/78 to 12/31/78 is presented in

Section F of this report,
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