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Summary. The antigenic, biological, and chemical properties of 24 selected Changuinola
serogroup viruses were examined. The viruses tested were chloroform-resistant, and they were
lethal to newborn hamsters after intracerebral inoculation. The prototype Changuinola virus
strain (BT-436) replicated in mosquito and sandfly cell cultures. In complement-fixation tests,
the viruses were broadly cross-reacting and indistinguishable; but by neutralization test at least
12 distinet serotypes were identified, and by PAGE of double-stranded RNA 22 distinct profiles
were found. These data suggest that the Changuinola serogroup may be comprised of a large
number of genctically different viruses. A brief review of the natural history of Changuinola

serogroup viruses is also given,

The Changuinola serogroup consists of a
large number of antigenically related viruses
which have been associated with phlebotomine
sandflies, mosquitoes, and various species of
wild mammals, These viruses have been found
only in tropical America, and they are pre-
suined to be arthropod-borne, On the basis of
their physicochemical and morphological pro-
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perties, they are included in the family
Reoviridae, genus Crbivirus [1-3].

The prototype virus, Changuinola, was first
isolated fromi sandflies {Lutzomypia sp) in
Panama in 1960 [4]. A sccond, :mligcnica]ly'
related agent, Irituia virus, was recovered from
arice rat (Oryzomys sp) in the Amazon Basin
of Brazil in 1961 [3]. Since then, approximately
176 antigenically similar isolates have been re-
covered from biting insects and mammals in
tropical forested regions of Brazil, Colombia,
and Panama [4, 6-Y). These agents are indistin-
guishable by complement-fixation (CF) test,
but a number of differen! serotypes can be
distinguished by neviralization tests [£). This
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Table I Changuinola serogroup virwses included in this study

Virus® Strain number  Source Gicographic locality® Date of
isolation

Changuinala 1T-436 Latzomyvia sp. (sandfiv) Bocss del Tora, Panama 15600

= BT-104 Letzamyio s, Bocas del Toro, Panama [RETH]

i BT-766 Lutzomyia sp. Bocas del Toro, Panama 1540

B BT-2164 Lutzowmpia sp. Bocas del Toro, Panama 15341

N BT-2365 Lrtzoumyia sp. Bocas del Toro, Panama 1941

. BT-2380 Ftzoivin sp. Bocas del Toro, Panama 1941

. WE-10A Frat zovienyict 5 Parama, Panama 1960

2 VP46 furzomyia sp. Panarma, Panama [9¢0

i YVP=188C0 Latzonvia tropidod Panaraa, Panama L8N

4 WE=202A Lutzamyia sp, Panama, Panama (]

a Cofr 2837 Lutzomyia sp, Yalle, Coloimbia 1 %64

Trituti HoAn ZEETI Oryzamps sp. (ice Tat) Para, Brazil 19341

Gurum BeAr 15046 Listzompia sp., Para, Brazii 19462

Ourem Dear 410467 Lutzohiyia sp. Pary, Brazil 1962

Caninde Bede 34342 Lutzospda sp. Para, Brazil 1943

Jamanyi Bedr 223000 Foizempia sp. Para, Braril 1973

Altamira HeAr 204277 Lafzomyia sp, Para, Brazil 1974

Purus BeAr 301064 Faorophera albipes (mosquito) Acre, Brazil 1977

Jari BeAn 38519 Cholecpes didaceylus (sloth) Fara, Brazil 1980

Saraca BeAr JES2TE  Lurzompia sp. Pura, Brazil S0

sonle Dourado Hefp 333401 Flagpenus Rovemicineius farmachiilo) Para, Brazil 1980

Almeirim HeAr 359700 Eurcompia winbraiilis Para, Brazil 1980

it BeAr 385274 Lutzomyia sp. Fara, Brazil 1950

- DeAr 383279 Luizemyia sp. Para, Brazil 1980

1 Hyphen denotes unnamed strain,
& Epate province department, country,

paper reperts the preliminary characterization
of the Changuinola serogroup by comparing
the biological, serelogical and chemical pro-
pertics of selected members,

Materials and Methods

fnzecy Cells

Two inscet eell lines were used in ihis study. The
mosquite cell line was the C636 clone of Acdes
albapictus cells (10 Fhe sandily cell culture was the LL-
5 line, started from egas of Lutzompyia langipalpis 1],
Inscct cells were maintained at 287 the media have
been described previously U], 12) ;

Firnsar

TableTlists the Changuinola group viroses inghded
in this study. Stocks of each virus were prepared lrom
infected newborn mouse brain or from infected Vero
cclls, These vicus stocks wene used subsequently in the
hicchemical studies, in the preparation of antigens and
fFruaune reagenis, in the infection of insect cell eultures,
in the determination of virus pathogeicity foranimals,
and in the neutralization tests. The Indiana serotvpe of
vesicular stomatitis virus and reoviros type 3 (Dearing
strain} were also wsed a5 controls in two ciperiments.

Firns Tirations

Virus titrations were done by plague technique in
microplate cultures of Yero cells [13], Serial 10-Talkd
dilutions of virus suspensions were made in phosphate-
buffered saline, pH 7.5, contzining 0.5% gelatin Twe
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microplate wells wore inoculated with each dilution.

Virus titers were caleulated as the number of PFU/mE.

Tmmine Reagents

Hyperimmune mouose ascitic uids were prepared
in adult Swiss mice by following established protocaols
[14]. Bricfly, the immunization schedule consisted of
J or 4 intraperitoneal injections given at 7- to T4-clay
intervals. Immunizing anbigens were prepared from
infected mewborn mouse brain (10% suspension in
phosphate-bulTered saling), and they were mixed with
equal volumes of Freund's complete adjuvant prior 1o
injection.

fifection of Isect Cells

The growth of Changuinala virus in mosquito and
sand@y coil eullures was compaered. Tube caltures of
each cell line were inoculated with 100 PFU of Chan-
Buinala (BT-436) vires, and they were maintained at
28° One twbe culture of each infected cell line was
sampled daily for 1 week, Specimens were frozen at
=107 and a thawed sample was titrated in microplate
cultures of Vero cells,

Stidies of Animal Pathageniciry

The average survival time was determined b intra-
cerebral inoculation of newborn hamsters (25 davs
old). § hamsters were inoculated with 0.02 ml of each
uediluted virus stock, The animals were examined
daily, and their day of death was recorded. The average
survival time represents the mean day of death far ail
hamsters in the litter.

Chiloroform Sensifivity

Equal volumes of virus steck and chloroform were
mined, and they were intermittently shaken at ambient
temperature for I0min, The cllorofarm-viras mixtures,
as weell as virus controls, were centrifuged for 10 min,
the supernatants were assaved for infectivity in micro-
plate cultures of Vero cells, and virus FFU/m] titers
wers calculated,

Serolopical Tests

CF tests were done according to a microtechnique
modified from Fulton and Dwmbell [15], using 2 full
units of guinea pig complement and antigens made
from infected newborn mouse brain and prepared as
a 0% crode suspension in borate saline, Mouse
neutralizalion tests (MMNT) were done in newhbarn mice
by following the technique described by Shope and
Katker [L6].

Extraction of Double-Stranded RNA (dsRNA)

All steps of the technique (developed by D LK.}
were carried out in 1.5-ml Eppendorf microfuge tubes,
and all centrifugation sieps were performed in the
Eppendor? model 5412 microfuge at 12,000 g, 24-%ell
cluster plates were seeded with Vero cells, and they were
incubated at 37" umiil confluent. When a compiciz
monelayer was formed, cach well was inoculated with
0.2 mil of virus stock. After adsarplion for 1 b, main-
tepance medium was added to the cells, The main-
tenance medivm consisted of MEM with Earle's salis,
containing 1946 fetal bovine serum, 300 mEg NaHOO,,
1% L-glutamine, penicillin (250 units/mi} and slreplo-
mycin (2060 ppim). For in vive labeling, 0.8 mi of
maintenance medium containing 50 pCE of 4P ariho-
phosphate was added, When pCp labeling was planned,
enly 0.8 miof mainlenance medium was added, Plates
were incubated at 37° until 3-4 + CPE was observed.
The wells were harvested, and the cells were pelleted,
The supernatant was discarded, and the infected cell
pellet was resuspended in 200 @l of 10 mA EDTA
(pH 7.6 and 6.2 pl of 20% (wiv) SDS. The SUSPCNSon
wits genlly mixed and incubated 4t room temperature
for 30 min, then 516 wl of 5 M NaCl was added. The
sample was mined gently and stored at 4° overpight.
The precipitate was pelleted by centrifugation for 5 min,
the supernatant was removed, and 10 el of proteinase K
{3 ma/m! water) was added to the supernatant. The
sample was incubated at 37° for 6 b or overnight. The
aqueaus sample was extracted twice with 200 pl of
phenol equalibrated with 10 mAf Tris budier, pH &0,
The residual phenot was remaoved from the aqueous
phase by a 500! eiher extraction, and the residusl
ether was evaporated at 37° for 2 h, The phases were
separated in thess exiraction steps by centrifugation
for 15 s, The resulting squecus phase was adjusted to
2 M LICL, and the suspension was stored at 47 over-
night. The precipitate of single-stranded BNA was
pelleted by centrifugation for 5 min. The supernatant
was removed, and 50wl of 3 M sodium acetate and
1l of 100% ethanol were added to the supernstant,
This mixture was stored at =707 overnight. The dsENA
was collected by centrifugation for § min, the super-
natant was discarded, and the pellet was washed with
L ml af cold 5% ethanol, The final pellet was dried at
ambient temperature in vacuo.

pCp Labeling

The RMNA samples were prepared for end-laheling
by dissolving dricd dsRNA in 40 pl of water, dsRNA
from the extraction procedure was end-labaled at the
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Tahte 11, CF tests with selected Changuinola group vireses

- —

Antigen Antiserum
CGL  IRI GUR OUR CAN JAM ALTPURUS JART  SAR MDD AMR
jan 3§ =256 =25 64 8 128 128 128 125 =23
Changuinols w ' %1z o m w 3 =B id B % oim
: 16 32 64 =25 256 =256 32 128 128 286 256 256
fritua 8 32 3w T O3 i M RO O™ Om w1
_ 16 32 64 =256 =25 128 16 64 128 256 256 174
Gurup! 32 =128 =128 128 =i2% 178 33 128 =128 =108 128 178
16 B 64 256 =256 128 32 =128 256 256 256 256
Chureat 128 % 128 =128 128 128 32 T128 =128 =128 128 =128
) g 032 64 =256 512 I8 312 1 o4 126 256 jai
Caninde 32 =128 =128 128 128 13 32 128 =128 128 13 1%
) <16 16 32 256 =25 128 32 32 64 =256 =256 256
Jamanxi § 3 3 12 T2 1M 138 32 =128 =128 =128 =128
_ <16 B 16 256 =325 64 @ 32 32 64 =256 =256 256
Allamira R 33 3 128 32 =118 3 3 =128 H128 =128 =108
: 18 o L L B 64 64 =256
Furus 32 ] 12 ] 32 32 (22 12 x a2
; k3 o A 64 8 64 256 126 128 256
Jari 12 a2 320032 =128 =128 128 128 =128
< 16 4 12 8 16 64 256 256 G4
Saract ) 3 32 8 32 32 1w 1:m
ar 8 a2 1280 32 64 64 =256 256 256
Monie Doutado === 75 33 =128 128 T3 =128 =12R =128 =108
o 3 8 16 64 B 64 128 128 12R =256
Almeirim i E =128 128 32 =128 =128 =19% =128 =124

+ Reciprocal of highest antiserum ditution/reciprocal of Righest antigen dilation. (0 = =2

R

7 end of the strands of each segment by the addition
of [5+"2P1pCp using T4 RNA ligase as described
pm-,jausl}’ [17]. The reaction was stopped ; the labeled
RMA was pr-:r_‘i]Ji[:‘LI:CIi by adding 130 ! ol water, 50wl
of 1 M sodium acetate, | opp of IRMA, and 1 ml af
(00% ethanol. The mixiure was stored at -3 over-
gight, and the precipitide was collected by centrifis-
tion Tor 5 min, The labeled dsBENA was dissolved in
300 el of [0 mdd Tris, pll 8.0, and it was precipitated
by adding 50 of 3 M sodium acetate and I ml of

ethanol, The final pelict was dried in vacuo at ambicot
temperabiene, '

e N A Electrophoresis

The discontinuous PAGE system of Laceeml [18]
was used. Vacuwm-dricd, labeled ds WA was dissalved
in 30l of Lagmmibi sample buffer, 10-ul samples were
tayered onto the pel and electrophoresed at ambicnt
ternperature for 20 hat 20 mA. Alter electrophoresis,
the gel was bathed in 7% acetic acid for 1 b, and sub-

100% ethanal te the solution and storing it at -70°
gvernight. This precipitalion procedure was repeated
once. The precipitate was collected by centrifugation
for § min, and it was washed with 1 ml of cold 95%

sequently in 7% acetic acid containing 1% (v/v)
glycerol, It was dried onle Glter paper, and dricd gels
wereexposed to Kodak XOMAT-AR §ilm, The filmwas
developed according to the marufaciorer’s directions.
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Table I, Biological studies with sclected Changuinels group viruses
Wirus or strain Passage history®  Virus tifer, controlb Wirus Liler aller Average
chloraform treatment  survival |
time®
Changuinala SMiz, Yerog 5.3 50 7.3
BT-766 Sy, Veros (.4 6.2 9.8
BT-2380 Sz, Verog 30 0.0 7.8
WP-104 Yerog (i 0.6 10.4
VP-AGF Verog 6.6 6.2 0.6
YEP=18RG Vieros 3.9 6.0 [z
WP YVerog 5.4 57 8.7
Irituia 3M 2, Yeroy .1 57 3.9
Gurypi SM1y, Veoroa 6.4 .5 37
Caninde S8y, Verog 6.3 iR 3.8
Yesicularstomatitis-Indiang Verog 7.3 3z -

SM = Suckling mouse; Vero = Vero cell cultures. Subscripts represent the number of passages.
Titer given as loggy PFUmI. Inoculum Tor newborn hamsters was 0.02 ml of virgs stack,

& Awerage survival time (days) of inoculated newborn bamsters, .

2ol 12 inoculated newborn hamsters died on day 12 postinoculation: the remainder survived,

Results

Table I lists the Changuinola serogroup
virus strains that were used in this study, The
strains are listed by their country of origin and
year of isolation, The lack of species identi-
fication of the Lurzomyia from which many of
these viruses have been isolated is due to in-
herent difficulties in their identification [19].

Since the CF test has been the basis for
serologic grouping of orbiviruses, this pro-
cedure was done to establish that each of the
isolates was antigenically related. Results of
the cross CF tests with 12 Changuinola froup
virus antigens and immune sera are given in
tuble IL In general, these agents were broadly
cross-reactive, with most of the viruses being
indistinguishable,

Table 1 summarizes the results of patho-
genicily studies with 10 selected Changuinola
group viruses. The passage history, titer and

Table BY. Growth of Changuinola virgs (RT-434
in L. fevigipalois (LL-5)and e, affepdcnes (C636) cclls

Dy postineculation Yirus tier!

E———

LL-5 Chi3b

I 1.0 0.7

2 3.5 3.2

1 5.5 3.2

4 .0 2

5 H.2 0.4

B 59 a6

7 .4 &6.7

1 Titer expressed as loge PFUjml of frozen cell {
harvest.

average survival time of cach vitus are shown,
Although these agents were practically indis-

tinguishable by CF tests, biological differences |
were detected among them. The average sur- !
vival time of baby hamsters inoculated with



Changuinola Serogroup Viruses

41

i

Table V. MNT with selected Changuinola group viruses

Virus Antiscrum
COL IR GUR OUR CAN JAM ALT PURUS JARI SAR MD AME

Changuinola 200 =11 0 0 =11 0 0 L1 0 <IL1 o0
Trituia 0 24 0 0 1.2 0 0 0 0 0 [H 0
Gurapl L 0 26 0 ¥ 0 1 1.2 0 0 0 0O
Ciure ¥ 1} L 7 O L 0 1.2 1.2 o i 0
Caninde 01 0 0 0 a0 i} 0 0 9 0 0
Jamanxi 0 0 0 0 0 A N | 1] 0 i 0 0
Altamira 0 1.1 Tk i) (i 0 36 1.2 LH 0 0 i}
Purus 0 0 0 0 0 0 0 A5 0 0 0 0
Tari 1] { O 0 0 ¥ 0 ] 17 0 i 0
Saraca 1.2 0 i 0 1.7 0 0 1.1 0 3 0 oo=ld
wente Dourada i} ] 1] 0 4 0 1] i.2 ] O Ta 0
Almeirim il 0 a il 0 0 0 i) 0 1] (& 24

a o nevtralization index, O

= 1A Daldics fmdicate reciprocal tilers.

i

these 10viTuses ranged (rom 3.7 to greater than
12 days, indicating marked variation in their
gnimal pathogenicity. The least pathogenic
virus was VP-I88G5; only 2 of 12 hamsters in-
peulated with this agent died. There was no
significant correlation between hamster puatho-
m;niciiy. virus titer, or passage history.

* Table U1 also indicates the effect of chloro-.
form treatment on the same 10 Changuinola
sroup viruses. Titers of the control and chloro-
F‘;.]-m-tr.::aled specimens were almost identical,
indicating that the viruses were resistant to lipid
solvents. In contrast, the titer of vesicular
stomatitis - virus  (family  Rhabdoviridae )
dropped maore than 107 PFU after chloroform
reatmeni.

The comparative growth of the prototype
strain of Changuinoly virus (BT-436) in sand-
flv (LL-3) and mosquito (C6/36) cell cultures
is summarized in table 1V, Virus replication
pecurred in both cell lines with comparable
rates of growth, Virus CPE was abserved in
the infected LL-% cells between the Tih and
oth days, when many of the cells bepan to

detach from the glass surface and to lyse, How-
ever, new celis appeared within 10-14 days and
4 new monolayer was formed. The infected
cells were subsequently subcultured at weekly
intervals for 6 weeks. Samples of the resulting
cell suspensions were frozen and later titrated.
The weekly samples continued to vield 10-105
PEU of Changuinola virus per ml, indicating
that a persistent infection may have been
established in the sandly cells, In contrast, the
C6/36 cells did not show CPE, and they were
not tested for persistent infection.

Table V shows the MNT results with 12
Changuinola group viruses and antisera. Since
cach of the viruses could be differentiated by
this technique and was antigenically distinat,
the Changuinola serogroup is comprised of at
least 12 distinet serotypes.

Wheu the dsRNA of Changuinola sero-
group viruses was analyzed by PAGE, distine-
tive profiles of the 10 dsRNA segments were
observed for most of the isalates (fig, 1-3). The
apparent molecular weights of the dsRNA seg-

ments were caleulated using the Dearing strain
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of reovirus type 3 as a molecular weight stand-
ard in linear regression analyses, These data
are presented in table VI to allow comparisons

of dsRNA profiles analyzed under d
conditions.

)

b T Py

Fig. 1-3. Autoradiograms depicting the resolulion

of the sepmented dsEMNA genome of selecled members

of the Changuinola serogroup by clectrophoresis of

3 end-labeled dsR™NA through Tris-glveine buffered

10% polyacrylamide gel, The viruses are from left 10

right for fig. 1: reovirus, BT-104, Changuinola (BT- |

4303, BT-2380, VP-19A, VP-46F, VE-188G, and VI- |

202A; Tor fig. 2: reovirus, Changuinela, CoAr 2837,
Irituia, Gurupi, OQurem, Caninde, Jamanxi, BeAr
185274, BeAr 385279 and for fig. 3: reovirus, Chan
guinola, Trituia, Altamira, Purus, Jari, Saraca, Monte
Dourado, Almeirim.

22 unique dsRNA profiles were found for
the 24 isolates that were examined. Strains
BT-436 (Changuinola) and BT-T66 were 1n-
distinguishable by PAGE. Likewise, the mobi-

lities of the dsRNA segments of BT-2164 and |
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BT-2365 were identical, 7 of the 10 segments of
BT-104 were identical to BT-436 and BT-766,
put minor electropharetic variations were seen
consistently in segments 2,3, and 5 (fig. 1,
able VI). The dsRNA profiles for six of the
viruses also exhibited additional minor molar
EFECEL‘:E {ﬁ.-_"!- 1-3).

Discussion

results of CF tests indicate that the Chan-
puinola group viruses are broadly cross-react-
ina and that they share common CF antigens
{table i1}, Since the isolates from Panama had
heen tested previously and shown 1o be cross-
reactive withthe prototype Changuinola strain,
BT-436 [8], they were not retested. By the CF
method, the viruses could not be differentiated.
iq contrast, 12 distincl virus serolypes werc
entified by MNT (table V), When these
12 serotypes were cxamined by PAGE, cach
also exhibited a unigue dsRNA profile. Al-
(hough neutralization tests were not pe riormed
for all of the strains (table 1), each of these
agents wits EXA mined by PAGE. By this tech-
pigque, 10 additional virus strains with distinct
dsRNA profiles were detected. Perhaps, these
10 viruses may also represent additional sero-
fypes- Although similarity in dsRNA segment
?fgfﬂﬂ'ﬂ does not imply identity between viral
solates, an overall PAGE pattern of similarity
of the 10 genes muy reflect a degree of related-
ness [20]. 1n this regard, it is notewaorthy thal
Panaria virus isolates BT-436 and BT-Ta6 had
identical dsRNA profiles, as digh viruses BT-
7164 and BT-2365. In plaque reduction neus
tralization tests, thise tho virus pairs were also
Endistinguis]mbkc [21]. Thus; these data suggest
{hat theré Hhay be a cotfelation betweenh neus
tralization fesults ahd tiie dsRNA profiles
Among ihie Ciiaiiguiﬁuiﬂ serogroup virizes and

that the dsRNA profile of the viral genome
may be a useful diagnostic tool.

Four of the Panamanian virus isolates
(VP-19A, VP-46F, VP-188G, and VP-202A)
were recavered from sandflies collected around
a single large fig tree (Ficus sp.) between May
1969 and January 1970 [8]. In fact, two of the
isolates were obtained just 5 days apart. The
recovery of these four distinet viruses from the
same collection site within & 10-month period
sugeests that more than one type may liave
circulated simultangously,

The finding of minor molar bands in the
dsRNA profiles of several of the Brazilian
Changuinola virus isolates further supports
this hypothesis. The presence of a dsRNA
segment in minor molar concentraiions in the
dsBNA profile indicates that the viral stock s
a mixture of types. Three of the Brazilian
samples showing minor moelar bands were
isolated from pools of sandflies. If the mixtures
were not the result of laboratory contaminas
tion, then the sandfly pools probably contained
two or more infected insects with different viral
types. In view of the high ficld infection rates
with Changuinola viruses among wild-caught
sandfiies [22], this hypothesis is plausible. The
presence of sandflies infected with twe different
Changuinola types in the same insect pool also
implies that both agents were active in nature
simultaneously.

Between 1960 and 1980, a total of 178 Chan-
guinola group virus strains were isolated from
various geographic localities in Brazil, Colom-
bia and Panama [6-9, 16; P.H. Peraftg and
A. P. A. Travassos da Rosa, unpublished data].
in the present study, we selected 24 viruses
from this total for examination. 12 of the vi-
ruses were distinet by neutralization tests and
PAGE: 10 others had unique dsRNA profiles.
If this sample is representative, then a great
many more Changuinola serotypes may cxist.
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Table ¥I. Changuinola serogroup viruses: apparent molecular weight of the dsRNA scaments

—

Wiruss Strain dzRMNA sepment and total genome maolecular weights
1 2 3 dq 5 [ 7 H g [0 Surn
Changuinola LT-430 228F 292 LED 125 LIS 104 0465 047 036 032 11.44
s 003 D02 002 003 003 002 001 0] .01 [N
- BT-104 229 17T L8 134 L2 103 Ded 04T 037 033 114
Q06 006 004 003 002 002 LD D0 002 00 (15
- BT-Ta6 229 212 LT%OL33 101 02 064 06 D36 032 B34
.03 002 002 003 006 005 002 00l 000 000 1%
- BT-2164 229 207 173 19 099 09 062 045 0.5 G5z 11l
G GOl 000 001 001 000 000 D01 000 000 0.2
- BT-2305 230 2183 LT3 OL1Y 099 099 (.52 045 034 032 1.4
004 003 001 001 000 900 04 000 001 000 .03
BT-2380 241 205 175 125 105 LOS 065 046 034 032 1146
015 000 000 000 001 001 001 000 o0l 000 013
- VR-19A 209 200 172 122 100 0%% 033 043 038 033 1092
001 004 003 005 D02 004 002 001 00l 00 o210
- YWP-daF 20 2.2 L7 1.21 103 095 064 043 036 031 1[06
03 Q03 003 005 005 004 003 002 001 0.0l Q.23
- VP-1880G 222 219 L6 L2107 100 069 045 038 035 1117
.03 008 003 004 004 0403 003 002 002 001 0.
- VP22 A 22 200 LTS 129 1L0% 104 095 069 045 037 11.98
005 004 D04 00d 003 003 004 003 00 oo 0.33
Cohr 2837 229 2018 1LY 114 106 106 055 045 055 033 (1.
003 002 001 003 003 003 001 00 001 00l .08
Iritua BeAn 28873 241 222 193 L2l L1111 065 047 038 035 1163
004 004 003 004 003 003 02 062 o000 0.0l 0.20
Giurugi BeAr 35640 23 231 174 121 109 099 099 0463 045 034 1x1d
o4 004 000 004 002 002 002 00 002 000 .23
Ouarem BeAr 41067 22T 206 173 LI4 107 088 055 045 03T 034 1L
0.05 005 004 005 004 004 002 002 002 0 Q.30

In forested arcas of tropical America, where
sandflies are abundant, Changuinola group
viruses appear to be extremely common. For
example, 120 isolations of Changuinola group
viruses were made from wild-caught sandflies
during a 26-month study of arbovirus activity
atasingle locality in Panama [8]. The minimum
ficld infection rate among female sandflies
collected in this study was 1:1,346. In view of
their abundanee and of the well-known ability

ol orbiviruses to form recombinants [23], new
Changuinola  serotypes may continue to
evolve. In this case, the number of potential E
serolypes may be high, F

Growth of Changuinola virus BT-436 |
eccurred in both the sandfly and mosquito cell |
cultures (table HI). The growth of Changuinola
virus in the C6/36 cell line was not unexpected,
because the replication of this virus has been
demonstrated previously in cell cultures of the |

P———
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Table VI, (continued}
Yirust Stezin deR A segment and total genome molecular weights
i 2 3 4 5 i 7 8 & 10 Sunt
Capinde TieAr 54342 239 206 L7312 LD L0 043 047 037 034 11.39
004 003 003 003 003 003 002 003 002 002 025
Jamanxi BeAr 243050 215 215 172 116 108 088 057 044 Q% 033 110l
000 201 001 00l 000 003 001 0.0 001 0 (0w
Allamira BeAr 264277 224 218 L79 118 114 109 063 047 04 037 1151
004 004 003 002 001 002 0010 000 000 ool 0.16
Pucus BeAr 361064 20 212 180 1% LOT LM 0462 044 037 035 1122
001 001 003 001 000 001 001 oM ol Ll 0.01
Jai BeAn 355199 2230222 1% 122 104 100 061 047 036 036 1024
000 000 002 ¢01 G0l 0 000 000 002 007 (L0
Saraca BeAr 3857178 250 209 185 128 150 10D 060 045 038 036 11,58
003 002 001 002 o 001 001 a0l 00l 0.00 01z
Monte Dourado BeAn 385401 225 210 L7 a6 LI 104 041 0dé 030 .39 11,335
M 002 002 002 003 002 002 002 002 o0 019
Almeirim BeAr 3297040 L6 114 LTI 109 L1% 099 0585 047 038 03s 1124
0D 00r 001 002 901 002 042 002 002 002 G4
o BeAr 385274 221 220 L7 LIT O LID 094 040 045 (.38 038 11.24
000 002 00F 001 001 001 001 000 0L 000 0,05
- BedAr 385279 22 222 L7 L9 LID 097 061 045 038 035 1129
0o oo 0ok 001 00 000 001 001 o 00l 0.08
Reovirus 3 Drearing 160 242 229 L57T 157 L3S 053 075 065 063 1476
002 0 002 000 001 901 000 0.0l 0o 0o 0.0z

e

o Hyphen denoles unnamed strain, Reovirus 3 included a8 the molecular weight standard in the calculations,

b Malecular weight = 105,
¢t Standard deviation,

mosquito, Toxorkynchites amboinensis [24]. In
addition, Buekley [25] has reported that Irituia
virus replicates in Singl’s Aedes aegypti and
Ae. albopicius cells, The C6/36 cells were
derived from a clone of the original Singh's
Ae. atbopicrus line [10], Despite the growth of
Changuinols group viruses in mosquito cells
and their isolation from wild-caught mosqui-
toes, these insects probably do not play a
significant role in the natural history of this

group of viroses, Of the 178 known Chan-
guinola group virys isolates, 158 have come
from phlebotomine sandflies, 5 from mosqui-
toes, and 15 from mammals. Thus, sandflies
appear to be the major arthropod vector of
these agents.

The role of vertebrates in the ecelogy of
Changuinola group viruses is less clear. The
15 vertebrate isolates have been made from a
variety of mammalian species (rice rat, ar-
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imadillo, sloth, and human), The human isols-

tion of Changuinola was made from a febrile
patient. 12 of the vertebrate recoveries have
come from sloths [26; Peralta, unpublished
data). These arboreal mammals are extremely
abundant in neotropical forests [27], and they
arg the preferrcd host of a number of sandfly
specics [22]). The limited data suggest that
sloths and possibly other edentates are in-
valved in the natural cycle of Changuinola
group viruses, It is noteworthy that edentates
{sloths, armadillos and anteaters) have also
been implicated in the New World as import=
ant reservoirs of Leishmania brasilicnsis, a
sandfly-borne protozean which causes cuta-
neous leishmaniasis [28-30]. However, the ac-
tual role of mammals in the natural history
of this biologically interesting group of orbi-
viruses remains obscure.
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