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OBJECTIVES: To compare Toxo~hynchites spZendens to LLC-Mk.2 cells for isolating
dengue 'viruses from plasma and cellular components of the blood of dengue patients

BACKGROUND: Dengue virus isolation rates from dengue patients have been shown
to vary according to the assay technique and the type of specimens assayed for 1-3
virus 0 Recently, the isol~tion rate reported for the mosqu~to inoculation assaY4-9
has been substantially higher than the rates obtained by cell culture techniques
In preliminary studies, the rate of isolation of dengue viruses from peripheral
blood lle"kocytes was' over three times greater than that from plasma of dengue
patient:s 0 This difference, however, may have been due to the use of a different
assay technique for the two ttPes of specimenso The present report describes
the resu.lts of investigations designed to evaluate and compare the mosquito
inoculation assay to cell cu1tur~ for isolating dengue viruses, and to identify
th~ comjponent(s) of the blood of dengue patients that yielded the maximum number
of viru:s isolations.

METHODS: Plasma and platelet and leukocyte fractions were obtained from blood
of dengll1e patients in the Children's Hospital during 1978 10,11. To:r;orhYfihi-tes
spz.ende,~ were from a laboratory colony maintained as described previously.
LLC-Mk2 cell cultures were propagated with medium 199, with 15% calf serum, in
1 oz gLass bottles

Fi,gure 1 shows the scheme used to assay fractions of the blood of dengue
patients for virus. Blood fractions were assa~ed for virus by the mosquito
inoculation technique employingl4xo splendensl , and in LLC-Mk2 ci6ls by the
direct ,and delayed plaque assay and the infectious center assay. Eight or
more Tx. splendens were inoculated intra-thoracically with each of the undiluted
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.
ceJL1u1ar specimens and a 1:5 dilution of plasma, 0.85 u1 ger mosquito. After
14 days incubation at 32~C, mosquito~s were stored at -70 c. Head squashes of
inclividual.mosiuitoes were ex~m~ned for virus by the direct fluoresc~nt anti-
body techn1que 3 and correspond1ng thorax-abdomens were tested for V1rus by
the direct and delayed plaque assay. The amount of inoculum was 0.3 m1 per
ceJL1 culture. Virqses were identified by the plaque reduction neutralization
test using,monospecific. dengue virus types 1,2,3, and 4oantisera prepared in
rhesus monkeys. Cell cu.1ture assays were performed at 35 C.

RE~;ULTS: Isolation rates for dengue viruses from plasma and cellular compo-
neIlts of the blood of dengue patients, by the mosquito inoculation and by the
dil~ect and delayed plaque assay, are shown in Table 1. An analysis of the
val~iation in rates obtained by the mosquito inoculation and the cell culture
as~;ays for the different types of blood -fractions is presented in Table 2. A
tot:al of 17 virus isolations were obtained from the same plasma fractions by
bot:h the mosquito inoculation and the cell culture assays. An additional
seven plasma fractions yielded virus isolations by the mosquito inoculation
tec:hnique, while one additional virus isolation was obtained by the cell culture
tec:hnique.

In contrast, the total number of isolations 'obtained by the mosquito
inoculation and the cell culture assays from each of the cellular fractions
weI~e comparable. However, there was considerable variation in the two 'techniques
fOI~ detecting virus in the same cellular fractions. Forty-six percent of the
ViI~US isolations frOm mononuclear cell fractions, 43% of the isolations from
po]~YJ11orphonucleai cel;1.s, and 33% of the is.olations from platelet fractions
weI~e not detected by both techniques. Virus isolations obtained from blood
fractions only by cell culture assay, were by the delayed plaque assay technique.
ThllS, .the mosquito inoc.ulation technique was more effective .than the direct
plaque assay, but comparable to the delayed plaq~e assay for obtaining dengue
viI:uses from cellular fractions of the blood of dengue patients.

The variation in'the virus isolation rates obtained by the mosquito
inclcu1ation and the cell culture assays for the different blood fractions was
ancl1ysed according to the HI antibody and the neutra1izin~ antibody titers of
th~~ 'patients. Isolations of dengue viruses only from plasma by the mosquito
in()cu1atio~ technique a:ppear~d to be related to the ,antibody titers, especially
HI'antibody (Table 3). The'-geometric mean antibody titer for patients from
whc>m virus isolations were ob'tained from the same p;Lasma fractions by both
tec:hniques ¥tas 1:33 wb,i1e the titer was 1:352 for patients from whom viruses
w~t:e isolated only by; the mosquito inoculation 'technique. A similar re1at.ionship
wasl noted between HI ant'ibody titers and the isolation of dengue viruses from
pat:ients. In contrast, the variation in the pattern of virus isolation from
p1clte1ets and polymorphonuclear fractions by the two techniques was not related
to antibody titers of the patients (Tables 4 and 5). Isolation of dengue
vit:uses f:t'om mononuclear cell fractions appeared to be re1~ted to antibody
tit:er of 'the patient,-but the pattern in regard to the techniques was the
opposite of that observed; for plasma fractions (Table 6). Four virus isolations
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