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Figure 32.

Figure 33.

Figure 34.

Peritrophic membrane incorporated with altered blood is
being disintegrated. S. quebecense female, .68 hr after

feeding on chicken blood.

Thick and wrinkled peritrophic membrane, with inclusions.

S. aureum female, 72 hr after feeding on chicken blood.

Part of peritrophic membrane in pyloric region is digested.
This will be discharged with altered blood into the hindgut.

S. aureum female, 116 hr after feeding on chicken blood.
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Figure 35.

Figure 36.

Figure 37.

Intact peritrophic membrane (arrow) is seen around the un-
digested blood mass. No membrane was seen around the
altered blood. S. gquebecense female, 126 hr after

feeding on chicken blood.

Advanced blood digestion (black) in pyloric region, while
anterior part of blood mass is still unﬂigested. Developing
eggs to right. S. aureum female, 169 hr after feeding on

chicken blood.

Altered blood surrounds the undigested blood in the center

and the waste product is discharged into .the hindgut (upper

right). P. decemarticulatum fémale, 183 hr after feeding on

chicken blood.
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Figures 38-40.

Peritrophic membrane and wast product are being dis-
charged into the hindgut.

Fig. 33. Arrow shows disintegrating membrane. S.
quebecense female, 68 hr after feeding on chicken blood.
Fig. 39. S. gquebecense female, 126 hr after feeding on
chicken blood.

Fig. Lo, P. decemarticulatum female, 183 hr after

feeding on chicken blood.
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Figures Ly-43, Peritrophic membrane in anterior midgut.
Fig. 41. Small amount of blood is surrounded by thin
membrane (arrow). S. venustum female, 1 hr after feeding
on moose blood.

Fig. 42. Same as Fig. 41. P. decemarticulatum female, 1

hr after feeding on chicken blood.
Fig. 43, Gelatinuous substance accumulated near front
end of anterior midgut. S. aureum female, 3 hr after

feeding on chicken blood.
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Figures 44-46,

The accumulated material in anterior midgut.

Fig. b, Almost solidified material. S. aureum
female, 48 hr after feeding on chicken blood.

Fig. 45. Gritty particles are enclosed by a thin
membrane. Note also the first membrane (arrow)
which envelop the blood mass. S. quebecense female,
126 hr after feeding chicken blood.

Fig. 46. Yeast-like materials are enveloped by a
thin membrane (arrow). S. aureum female, 169 hr

after feeding on chicken blood.
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Figure 47.

Figure 48.

Figure 49,

An "old gut content" surrounded by blood mass. The content

is actually reached to pyloric region. P. decemarticulatum

female, 1-2 hr after feeding on chicken blood.

The other type of "old gut content'" which is gripped by
pyloric sphincter. The content shows several portions

divided by membrane. Note newly forming membrane on right

hand side. P. decemarticulatum female, 1 hr after feeding

on chicken blood.

Crop duct full of erythrocytes. S. vittatum female, 3-6 hr

after a meal of erythrocyte-sucrose mixture.
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Figure 50.

Figure 51.

Figure 52.

Same as Fig. 49 but further inner section, showing the
erythrocyfte-sucrose mixture stretched from crop duct to

cardia.

Peritrophic membrane in pyloric region. S. venustum

females, 5-12 hr after a meal of blood-sucrose mixture.

.

An "old gut content' in the miégut of S. vittatum female,
2 hr after a meal of erythrocyte-sucrose mixture. This
fly emerged from pupa in the laboratory and had no 'previous

blood meal.
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Figure 53. Oligosaccharides (0) on chromatograms prepared with 2%
sucrose iﬁcubated with homogenates of unfed S. venustum
females.

1, 4, 3; whole fly homogenates

8, 18; midgut homogenates

S0; sucrose and boiled homogenéte of wﬁole fly

SFG; sucrose, glucose and fructose with boiled homogenate
of whole fly

F; fructose, Gj; glucose, S; sucrose.






TABLE 1. Details of the black-flies used for histology including species,

type of food ingested, number of flies sectioned, and the various

invervals after feeding when flies were fixed for sectioning.

No. Hours following feeding

Species Diet? flies 0 1 3 6 12 2h 48 72 96 120 14k 168 192
P . decemarticulatum Chicken blood 81 xb X X X X X X X X x x
S. aureum Chicken blood 26 X X X b e X X p 4 pd X b4
S. croxtoni Chicken blood 15 X X X
S. guebecense Chicken blood 51 X X X X X x X X X
S. decorum Sugar & water 10 ( 5 females and 5 males )
S. venustum Duck blood 15 X X X X X X
S. venustum Human blood 39 X X X X X
S. venustum ¥oose blood bs X X X X X X X X
S. venustum Deer blood 39 X X X- X X. x X X
S. venustum Blood-sucrosec 35 X X X
él venustum RBC-sucrosed 15 X X X
S. vittatum Blood-sucrose’ 15 x X X

%Blood meals from these hosts: humans, northern white-tailed deer, eastern moose, Pekin duck and bantam chicken.

bindicates sections made at the time after a blood meal.

c .
Buman blood-sucrose mixture.

d .
cow erythrocytes-sucrose mixture.

6TI




TABLE 2. Measurements of the Salivary glands of adult

female simuliids.

120

Average size of salivary gland® (P)
Species Age(hr)

S.R. P.A. D.A.
S. decorum 0 -12 141/103°  257/71 353/71
S. decorum 2k 195/148 347/82 784 /87
S. decorum 72 210/116 302/90 377/83
S. venustum 168 130/115 206/66 265/58
S. vittatum : 168 185/103 296/77 289/63

#From 10 females (20 salivary glands).
S.,R.: salivary reservoir
P.A.: proximal arm

D.A.,: distal arm

bLength/width




The percentage of unfed, partially fed and fuliy
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TABLE 3,
' fed S. venustum females in relation to the propor-
tion of blood and saturated sucrose solution in
various mixtures presented as food.
Host Blood? fo- Tiies Unfed(%) | Part.fed(%)| Fully fed food in b
(%) tested ‘ ’ (%) gut/crop
Human 100 31 64.5217.6 | 35.5%17.6 0 5/0
90 45 33.3514.0 | 66.7-14.0 0 0/5
80 68 8.8% 6.8 | 91.2% 6.8 . 0 0/5
70 67 1.5% 2.8 | 97.0% 2.8 1.522.8 0/5
60 64 0 20.0210.0 | 80.0X10.0{ o0/5
50 51 0 9.8% 8.2 | 90.2% 8.21 0/5
Chicken 100 41 100 0 0 -
80 5k 100 0 0 -
50 53 o.4Z 8.4 [ 7741 8.4 | 13.22 8.4 o/
Duck 100 52 98.0f 3.8| 2.0% 3.8 0 -
80 55 30.92 7.8 | 69.1% 7.8 0 0/5
50 58 5.22 5.2 86.2% 5.2 8.6- 5.2 0of5

\
aBlood was diluted in saturaéed sucrose solution.

bFive flies of each group dissected to note disposition of meal.




TABLE 4,
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Distribution of different blood-sucrose mixtures
in midgut and crop of S. venustum females.

Sucrose (moles)

No. females | No. of females having the mixture in
in.whole blood? exposed Crop Crop-midgut Midgut
0.5 25 5 10 0
0.4 25 1 18 1
0.3 25 1 11 2
0.2 25 0 2 1
0.1 25 0 b 5
0.05 25 0 2 p)
0.02 - 0,01 50 0 0 b

aWhole blood was diluted with 1 M sucrose solution.
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TABLE 5. Volume of crop content and number of erythrocytes
in the crop of S. venustum female after feeding on
different mixtures of human erythrocytes and
sucrose solution.

RBC No.RBC/nl No. Volume of No.RBC/pl1

: mixture’ Midgut Crop crop content| in crop

Sucrose | x 1000 tests Qpl) x 1000
1 slight | full 1.30 4s
a 2 trace partial 0.85 45

L1 555 .

3 trace partial 0.80 4s
N slight | partial 0.81 sh
trace partial 0.85 20
2:1 b17 trace partial 0.85 21
3 trace slight 0.h45 4s
trace slight 0.60 36
1:1 306 trace slight 0.50 Ls
3 trace slight 0.45 L
trace slight 0.45 29
1:2 159 2 trace slight 0.65 18
trace slight 0.55 L7
trace full 1.35 3k
1 : b 58 trace full 1.30 43
trace full 1.25 36

%Four parts 80% erythrocytes

and one part 1 M sucrose solution.
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TABLE 6. Agglutinin activity in the salivary gland

extracts of adult female simuliids®.

Erythrocytes from
Species '
Human Cow Duck Chicken
S. decorum ' 11/15°  0/10 5/7 0/7
S. venustum 15/15 0/10 12/13 10/10
S. vittatum ' 9/10 - 10/10 -

%Five to 15 days old.

bNo positive/no. tests



TABLE 7. Anticoagulant activity in the salivary gland
extracts of adult female simuliids®.
No Recalcification time (min)
Species t éts
€ Individual readings Mean
Control 3 5 4 3 4L L 4
2
! 54 55 5 k.2
S. decorum 10 6 8 10 8 12
10 13 14 13 13 0.7
S. venustum & 8 10 11 25 Lo 8
11 Lo 8 10 13 16.5
S. vittatum Iy 8 6 15 9 9.5

aone to two weeks old
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TABLE 8. Trypsin activity (pg/ml) in various tissue

extracts of S. venustum females® fed dry ‘

sucrose and water.

No.

Tissues analysedb

tests Midgut  M.T.  S.G. R.F.  Carcass  U.F.
1 2.9 o o 2.1 0.1 4.6

2 3,7 0 0 1.k 0 k.5

3 3.0 0 o 1.6 0.2 5.0

4 3,2 0 - 1.5 0 k.9
Mean 3.20 - - 1.65 - L 75

%Females collected in September.

bM.T.:

" S8.G,:
R.F.:

W.F.:

Malpighian tubule
salivary gland
residual fluid

whole fly
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TABLE 9.
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Trypsin activity (ug/ml) in various tissue ex-
tracts of S. venustum females® fed a blood-sucrose

mixture (3 : 1 ratio).

Time after Tissues analysed
meal (hr) Midgut Crop Carcass Whole fly
6 5.7° 0.1 0.5 -
9 8.4 0.1 0 -
12 7.7 0 0.2 -
28 9.8 0 0 10.0
L8 8.3 0.1 0 9.0
70 - - - 8.0
96 - - - 10.1
123 - - - 7.4

%Females collected in September.

bSingle test in duplicate.
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TABLE 10. Tryspin activity (ug/ml) in various tissue ex-
tracts of S. vittatum females® fed dry sucrose
and water.

Tissues analysedb
No.
tests Midgut S.G. R.F. Carcass Vi.F.
1 1.2 0 0.5 0 2.2
2 2.1 0] 0 0] 2.0
3 1.9 - 0.8 0 1.b
Mean 1.7 - O.l{. - 1-09

%Females collected in September,

bFor details, see Table .



TABLE 11. Trypsin activity in males and females of

simuliid species.

Average trypsin activity, pg/ml

Species
: Male Female
P. decemarticulatum 1.2(3% 1.0(5)
P. fuscum 0.5(5) . 0.9(5)
C. dacotensis 1.8(3) 2.1(5)
S. venustum 3.3(5) 3.8(5)
S. vittatum - 1.9(3)

Number tests in parenthesis; each test in duplicaté.
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TABLE
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12. Trypsin activity (yg/ml) in the homogenates of

adult female simuliids after feeding on hosts.

Time after ~ Specimens of simuliids and hosts
blood meal P.decemarticulatum | S. guebecense | S. rugglesi { S. venustum
(nr) Chicken Chicken Duck Human
0 - 0.5 1.0% - 3.0 3.9
1 - 7.k 4.9 L.1
3 8.5 - 5.5 7.9
6 - ‘ - 7.6 -
9 - - 8.2 -
12 6.3 - 8.8 -
18 5.8 - 13.5 -
2l 8.6 - 13.1 -
73 8.3 16.9 - -

aSingle test in duplicate.
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TABLE 13. Trypsin activity in S. venustum females after

feeding on whole duck blood or erythrocytes.

Time after Trypsin activity, pg/ml
meal (hr) Erythrocytes® Whole Blood®
2k 7.8° 8.9
70 8.8 9.2
92 6.5 8.8
120 8.6 10.5

8Kighty percent(v/v)whole blood or erythrocytes

1 M sucrose solution.

bSingle test in duplicate.

suspended in
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TABLE 14, Trypsin activity in S. venustum females after

feeding on whole c&w blood or erythrocytes.

Time after Trypsin activity, pg/ml
neal (nr) Erythrocytes® Whole blood®
2l 7.0° -
36 7.2 6.8
48 6.8 -
72 - 9.6
9 - 7.8
120 8.2 7.4
168 - 7.8
194 - 8.7

aEighty percent{v/v) whole blood or erythrocytes suspended

in 1 M sucrose solution,

bSingle test in duplicate.
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TABLE 15. Pepsin-like activity (expressed as optical density)

in homogenates of P. fuscum with and without crystal-

lized pepsin.

Enzyme source + crysL. pepsin
_ Optical densityé
(homogenate) (ag/m1)
Female 0 0
Female 0 0
Male 0] =0.01
Male 0 0
Female 50 0.283
Female 10 0.048
Female 5 0.030
Female 1 0.007
aAverages of 3% tests; each test in duplicate.



TABLE 16. Amylase activitya in homogenates of P. decemarticu-

latum and S. venustum incubated with or without

bacteriostat.
Number tests

Homogenatesc With tolueneb Without toluene

1 2 1 2
1 0.28 0.27 0.35 0.31
2 0.3%0 0.29 0.%4 0.3%2
3 0.15 0.15 0.18 0.20
L 0.10 - 0.09 0.1k 0.13

aColorimetric assay using homogenates of Eq. 3 flies/ml.

b0.2 ml toluene per ml reaction tube.

cHomogenate 1; S. venustum female, 12 hr old
Homogenate 2; S. venustum female, 24 hr old
Homogenate 3; S. venustum male, 24 hr old

Homogenate 4; P. decemarticulatum, male, 24 hr old
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TABLE 17. Amylase activi.tya in various tissues of black-
fly and mosquito females,

Tissues Simuliidae Culicidae

dssayed S.venustum S.vittatum C.pipiens ALaegypti
Whole body 0.82 (2)° 0.43 (1) 0.47 (2) 0.07 (2)
Midgut 0.11 (3) 0.04 (3) 0.07 (%) 0.03 (3)
Carcass 0.19 (3) 0.15 (3%) 0.0L (3) 0.03 (3)
Carcass wash | 0.24 (3) - 0.22 (3) 0.0% (3)
Residual

fluid 0.22 (3) 0.15 (3) 0.29 (3) 0.05 (3)

3Colorimetric assay using 10 flies, tissues or fluids/ml.

bAverages of number of tests in parenthesis, each test in duplicate.

cNot washed.




TABLE 18, Amylase activitya in homogenates of S. venustum

femalesb at intervals after emergence from pupae.

Age (hr) | 1 3 6 9 12 18 2l

Optical .
0.72 0.78 0.74 1.38 1.38 1.25 1.4k
density

8Colorimetric assay using 10 whole flies per ml; averages of

two tests.

bSugar and water were provided during the test period.



TABLE 19. Amylase activitya in homogenates of A. aegypti females

at intervals-after feeding on blood, starch or sucrose.

b Before Time (hour) after meal
Meal
meal 0 2 6 18 29 50 72
Blood 0.05 }0.18 0.15 0.12 0.07 0.0%3 0.05 0.03
Starch 0.06 - - - - 0.08° 0.07 0.08
Sucrose 0.05 - - - - 0.05° 0.06 0.08

8Colorimetric assay using 5 mosquitoes/ml; averages of 2 tests.

bFed on human blood
Ten percent starch in 10% sucfose solution

Ten percent sucrose solution

®Starch or sucrose was provided for 72 hours, during which the

tests were made.
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TABLE 20. Amylase activitya'in homogenates of A. aegypti,
ihmediately after feeding a human and .in the

host's blood.

Optical density in
No. test
Mosquito Blood
1 ‘0.40 0.45
2 0.45 ’ 0.51
3 0.43 0.50

8Colorimetric assay using 10 mosquitoes/ml or 26.y1 blood/ml.

Each test in duplicate.



TABLE 21. Invertase activity in various tissue extracts

of S. venustum and P. fuscum females.

Tissues Average uM sucrose hydrolysed/min/mlxloo

assayeda S. venustum P. fuscum
. b

Midgut 8.25(3) 7.55(2)

Salivary

gland >0.01(2) -0.02(2)

Crop >0.01(5) 0.05(2)

Ovary - 0.55(2)

Carcass 1.05(3) 2.85(2)

Carcass

wash 1.46(3) 2.75(2)

Residual

fluid 3.20(3) 1.55(2)

a,. .
Five tissues per ml.

bNumber of tests in parenthesis; each test.in duplicate.




TABLE 22.
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Invertase activity in water-fed or sugar-fed

flies of S.

venustum.

1M sucrose hydrolysed/min/fly  x100
Number Females | Males
tests” Water—fed | Sugar-fed Water-fed | Sugar-fed
1 4.3 6.1 3.5 4.5
2 3.4 5.2 3.9 3.3
3 3,8 3.6 k.0 3.2
4 3.3 4.5 3.5 3.3
5 L.7 5.9 L4
6 3.0 3.9
7 5.5 6.0
8 3.7
Mean® 1 5.0.|  3.96%0.59 | 5.03%0.95 3.86%0,33 | 3.58%0.50




TABLE 23.

- . a
Invertase activity in S. venustum females

at intervals after feeding on human blood.

1M sucrose hydrolysed/min/fly  x100
Time after . +
Number tests Mean - 1S8.D.
a meal (hr)
1 2 3
0 11.0 9.3 8.8 9.7 & 0.9
1 9.4 7.1 8.6 8.4 £ 0.60
6 11.1 7.4 9.6 9.4 ¥ 1.%0
14 6.2 7.1 6.2 | 6.5 0.k
2l 9.5 6.9 8.9 8.6 X 1.3
48 9.4 8.0 7.9 8.4 % 1.01

3Flies were kept at 18°C - 20°C.

1k
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female, 4 flies/ml.
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