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CRYOPRESERVATION OF THE BLOOD STAGES OF
PLASMODIUM FALCIPARUM AND PLASMODIUM VIVAX FOR
IN VIVO STUDIES*

RICHARD N, ROSSAM
Crargas Memaria! Labovgiary, Box 935 AN Migea 14002

Abserace.

Crvopresesvation in Alsevers-glveeral of the blood stapes of Plavniodivn

Salciparuni (5 strains) and Fowivax (2 straing) indicated that parasite infectivity for Aoty

was retained for more than [ 100 davs,

The need for a reliahle and reproducible meath-
od of crvopreservation of malaria parasiles, cs-
pecially Flasmeodinm falciparum, has been not-
ed,! Vamnous procedures have Deen reporctaed for
the cryopreservation of P fafeiparm-inlicied
blood, cither with no preservative* the addi-
tion of glvcerol, * ordimethvlsulfoxide. ® The only
report using Alsevers solution with glycerod (10%
and low lemperature preservation referred 1o 7
derghe®

The prescnt report SUMIMATIZES GUT Cxpericnce
using Alsevers solution and 7.3% glycerol for the
cryvopreservation of various strains of P fafoip-
ariem and Povivax,

FMATERIALS AMIE METHODS

Both donor monkevs, from which parasites
were obtarned for crvopreservation, and the re-
cipients were Aorus (eiviegaius captured on the
Isthmus of Panama.

The preservacive medium consisted of & parts
Alsevers solution o L opart glveercl; 1.3 mi of
this mixlure was transfered 1o 5-m] Vacutainer®
tube, autoclaved and stored a1 5°C, Citrated blood
(003 ml) from a donar monkey was added to cach
tighe, and the mixtwre was imimediately shell fro-
venoin @ dry ice and aleohol slurry, The tabes
were stored in a mechanical freczer at — 70,

Accepiod 3 Aupust 1954,

* This study was supported i part by 1S Army
Medical Besearch and Development Command Con-
tracts DADA | 7-60.C-01 26, DADA L7-72-0-3031,
DAMIY [7-76-C-006%, DAMEDY 17-82-0-2186, and
DAMD [7-83-C-3232 This paper hes boen designated
as Contributian Mumber 1730 10 the Army Research
Program on antiparasitic drigs.

The eryopreserved material was thawed rapidly
i cold running lap water and inoculated incea-
peritoncally into a monkey.

EESLILTS

Five cryopreserved straing of P faloiparum,
and 2 strains of & wvax (Table 1) were inocu-
Tatedd into Acrns, Parasites of the Vietnam Oak
Enoll strain of £ fafoiparin remained viable
after 1,103 days of cryopreservation, while Ches-
son Movivar parasiles retained wiability for as
loong as 1,123 days of covopreservation.

Prepatent pericds vaned from 2 1o 28 davs in
the inoculated maonkeys; there was no relation-
ship betwesn the parasilemia al the time of ervo-
preservation and the length of the prepatent pe-
riod.

A osample of P fafciparin (Malayvan Camp
strain) that containing 30,000 parasites/cnm and
cryopreserved for 346 davs had a sufficient
number of viable parasites to infect an Ao As
fewe as 10,000 parasites’cmm, when oryopres-
erved, of Povivgr (Achiote steain) remained 1n-
fective after 181 daws.

Two failures to recover viable 70 Sfeiparun
parasites ocewrred: a sample of the Victoam Smith
sirain containing 206,000 parasites/cmm that had
been cryopreserved for 322 davs, and a sample
of the Panama I strain, thal contained 101,000
parasites’cmm and bhad been covopreserved for
95 daws,

DHSCUSSION

Owur trials were successful with £ faleipari
{¥iemam Oak Knoll strain) parasiles cryopre-
served for LI035 davs and Poovivay (Chesson
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TapE L
Festtove revovad of Plasmodiom faleiperarm ard Poovivas straons after copspreseevaiion I Afsevers-plecers!

Mool v

s, el days eryopressrved

Farasiternin per cmm = (0% Prepatent poracsd-dass

Mlalaria st innculined i dTan ateEn (rangs) mLEAN FINES)

Plasmochrn falciparunm

Lganda Palo Al 10 339 (EI-TIS 1.0al {a9s-1 271 i (3_--'.5)

Vietnam Oak Knoll t 467 (06—, 103 1377 (63-1.952) G2 (B=T1

Panama 11 4 121 il =259 e lTTi-1.137 17 (8-28]

Malavan Camp 3 AT {E-BA0) | 2B {30-234) 10,7 (2-17

Vietnam Somith 2 A9 (433=531) 445 (1 73=T1 1 10 {53=15]
Flavmecdim vivas

Achiate 3 104 (7=181) 0= 15 (8=21)

Chesson Mow Cruinea 2 691 {222-1,12%0 B3 (H2-H4) 5.7 02-8)

AL e of Srvopreservannn, cach szeple contained L3 mil ol infecied Blood,

strain) crvopreserved Tor 10223 davs, The Camp
strain of 2 fafciparim was reported to retain is
viabiliy 1n a chumpanzee afier storage in liguid
nitrogen for 968 dava,” and the MeOlendon strain
aof P falviparum, after 1,921 days of storage at

TEMC. was infective [or mant The Chesson
strain of & vivax cryoprescrved in liguid nitro-
gen for 2,860 days, was infective for an Aafus '™

The highly reliable techoiguse of using Aldse-
vers-glveeral (7.5%) o crvopreserve P falono-
cirand Fovivay parasites forin vivo utilization
wits shoswn by the fact that failures o induce a
patcnt parasitemia occurred in only 2 ol 34 a-
ternpis. Since thawed samples were inocolated
intraperitoneally, deglveerolization was not re-
guired as 11 would have heen if the intravenous
route of inoculation were gsed, No apparent ad-
verse reaction in ofus was observed {rom the
glycering,

Citrated blood Irem a denor monkey, infected
with P fafciparim or Foviver, adapied 10 Pan-
amanian Aotes, has initated patent infections in
all inocalation trials {ovore than B007,
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