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o fering with the capacity of the fat body tissue to synthesize proteins ~

I

2.

. reasorable to hypothesiz‘e that the nematode is not actively mmipulatkﬂg I

) unnecessary to postulate a hormonal basis for the host/parasite re],ation-' SO

g inducé any noticeable changes in the endocrinology ‘of P mixtum/ fuscum, R

'Iupon the development of the nematode. Accordi\ngl‘y, it would seem

ship. "It would appear mre likely, as suggestedgearlier, that the ,‘.

~

Webster (19'7'4) showed that.dependin'g' upon‘the t'ime~-of' host infection, et Lo

v i Dt

M nigrescens inhibited molting in Schistocerca &regaria, but: ecdysone - =

levels in d.nfected locusts were the same as in eontrols while fat body

R ’,. P e

protein synthesis wag impaired by the’ mermithids. Thus these authors S C h

concluded that mermithid parasitism prevents molting in lo,custs by inter— .

e
~ . . v .
e, . - J N

required for outicle synthesis.A Based on the available evidence, there Tt

N - f
‘ B . ’d

is every reason to’ suppose that this hypothesis holds true for mermithid .
' 1 B oo AU K .o N

parasitism "in blackflies.v ‘,_f-‘f.' 3\'.7_- ¥ e y T } \

The interpretation of the recorded effects of mermithid‘ pa.raaitism

Vo

T . . &

. on:the endocrinology of larval S. venustum Complex, as such effects may ar b o

relate ‘to the host/parasite relationship, is oE necessity somewhat speeu—-

lstive at’ this time. In view of the fact that the mermithid d4d not Lt

it seems somewhat unlikely that the endocrinological disturbances caused N ol

M

by mermithid pdrasitism in S. Venustum Complex would have any bearing o S .

o
PRAT O Y

. . . L Py
[N X . Lo

)the hdrmonsl balance of its host to modify ita own microenvironment and B b

.
.

e thereby enhance its parasitic development. Hermithid parasites oE black—
flies probably develop independently of the hosts hotmonal eondition : [/’ . B
and in this respect resemble oertain fi'larioid.nematodes (Yoeli et al., ‘\-"

’1962 Gwadz and Spielman* 1974) On the available ev.idence it seems

. ‘ SRS A
\ o B N 'f‘

AR B . ' ‘ { !

recorded disturbances‘ in 5. venustum Complex doerinology sre one ofv o o o 3

- -ﬂ‘ . +

possibly several atressful symptoms of the* par site'{nis, not neceasarily ' L L :

M me e,



e

K . .‘,' . ' .o C 62 .

N Rl

induce¢ for the benefit of the nematode. W'hether ‘or-'not the:‘sug‘gest_ed'“ .

. ‘ Y
atress efﬁect upon the host endocrines is of a direct nature (i €. )

-~

, .' aecretion of. toxic materials by the parasite directly affecting the hoet

‘ tk“ endocrine system - Palm, 1948 Pouvreau, 1962 Stoffalano, 1967) or due

Y

indirectly to the dis‘turbance of host homeostasie (e '8 nutrient levels)

: should be determined

mermithide cauee cquld reault in .enduocrine changes as etarvation ie known

v .

to affect endocrine activity in insects (Wigglesworth, 19363 Kaiaer, . o

However‘, P mixtum/fuscum R ) L

1949, Engelmann, 1957"Johanason, 1958)
N endocrinology nappeared unaltered by mermithid paresitisn, despite the

fact that fat body reserves of this\insect were affected in this instance‘ .

. ar ' A
' B R EY

o . ., —— ,: . .
g‘ . fOu

in the same- way as Ss venustum Complex. Therefore while the evidence .

"is at pree}ent inconciueive, I an; tentatively proposing ihat“ the merlnithid'»c
3 ," .k /.-‘ DR
C directly ihducee the changes in host endocrinology /

o 5
'\"- H
r, '“'. ~

T, oI has easily been discerned that N. flgenalis parasitism cauaes"
S ,l & 1

severe depletion of fat bodies in both S venustuMomplex a.nd P. mixtum/ .‘ .

significantly decréated in both aimuIiid epecies infected by the- ermithid '

néﬂtode. Further the conoentr.ation of fat body glycogen of non—

s ' : ’\~' R T \ 3
e P. mixtum/fuscm larvae was significantly greater than control s venustum o

' I
.

.o

' Complex hosts.~ P mixtum/ﬁuscum may store greater quantities of fat body
=

‘ N
4o . K
/ I

glycogen than s. venus tium Eomplex to prepare " for the relatively longer L

non-feeding pupal phase. Alternativelyq increased lerval nutrient v

reserves mawble the adult. P: mixtum/fuscum té conductlits firet :f' . ‘_i.A

3onotrophic cycle autogenously, while adult S. venustdm Complex not

o posaeBBing euch reserves. muet seek 4. blood meal for its first gonotroyhic .

' j : cytle (see Lewia and \Bennett}, 1973). . However, even though there was ar. PR i,ii‘.
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The type of nqtritional disturbances which S "y .
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\increase in fat body
R T TN

=
.\.

. larvae hdd the same lot'glycogen concentrations/a//that of parasitized

: S venustum Complex, indicating a further degradation process by thee’g

ﬁ:namatodea a8 they appeaf to deplete nutrient glyeogen reserves at an-

‘ever increasing rate

1ycogen in P. mixtum/fu

im. larvae,_the inf%cted

o i ,/

e ~
P -~ .

vV pe=v \Ai*-

! - et ,i,-t.

body- glycogen was .

A similar degreasg iﬂ

-recordedfby Bailey and Gordon (1973) 1n A aegygi Isryae infected by j‘v :

Ny .
the mermithid Reesimermis nielseni Tsai and Grun{mann\ EECh depletiOn

~ 1

~ )

Y

A of host nutrient reserves ‘appears “to be,a common - feature Sf“ﬁefﬂithid

‘\
B S s \

parasitism and results from the intense! nusricional.nguiregents of these\\\\\~

N
™~

‘3 nematodes \Carbohydrates in particuléijare a major nutrient requirement/

oﬁ nematodes since these substances constitute the major\enefgy fuel

(Lee, 1965) A significant reduction of fat body glycogen also occurs

in S. gregaria infected by the mermithid M nigrescenS' but fat body

glycogen leVels remain constant\(due to reduced fat body glycogen phos~-'u:

phorylase activity) at a lower than normal level after the"initialrreduc~

R ik : .

tion in infected locusts (Gordon et alu, 1971) It is possible that \f

K3

locusts may be able to compensate forlthe nutrient demands of M. nigres—
P [

cen?—by acgively feeding, while the feeding paﬁtern of the smaller imma—

(.

ture parasitized mosquitoes and simuliids may’be—insufficient‘ko preventlg"

progreSsive degradation of fat body reserves (Bailey and Gordon, 1973)

~ . R Ta
N ~
~—

Further. the individual growth curves of M ni rescens (Gordon anj -

\

\'\ week of a four—week infection pe !od with\\ess rapid growth and devaloP-@ '

T~
ment during the latter part of the infection., By contrast, the growth

R ,\, C 3"

‘rate of R.\nielseni eppears to increase about the mid inEection period

N

and remains high thfbughout the remainder of the infectio .: Although

e

.\.




NG

vis carbohydrate precursors by the nematode causing reduced\glycogeneais in f:..-;: o ;E

" the. host fat bodies (Gordon\ al , 1971) M. " i rescens has been shown‘

.n;larval cuticle via facilitaeed diffusion It seems that small molecules;
“of glucose can be aasimilabed by the mermithid larval cuticle but not

. k
. larger trehalose and\glycogen molecules (Rutherford and Webster, 1974)

.parasites a{zblackflies has not been ascertained from this stu'y, there :J

”*,is nodreason to 8 ppae that it is different from M.

' ;or fructose (instead of trehhlo%\\or\glycogen) as the predominant blood

carbohydrate (Florkin and Jeuniaux, 1974)"'

' wL N
HOWeVer, fat body DNA/RNA activities of both simuliid host species did

flnot differ from their counterpart controld thereby indicating the overqf;
:‘large scale alterationa in fat body metabolism occur then it would appear
.'-' < \ ] A‘ / . A‘ b.({ " ‘,.

" overy nuclear DNA/RNA activities and nuclear/cytopladmic ratios of the

B corpus cardiacum\cells were not significantly affected by//he mermithid:,

et e A

_“upt ke o~\nutrients could explain progressive depletion of ‘host. fat body

. Btissue in me\\ithidainfected blackflies. 'Decreased 1e&g}a'of fAt\hod;\F\e\ : .v*ﬂl‘

glycogen'in mermithid-infected S, gregaria (and presumably in other

insecf@ parasitized by mermithids) result from the utilization\of blood

\

Yo \ o \' T

- - -

¥

tL incorporate glucoEE‘from the bl\odaof the locust throughtits thin I

s \\- .

Can //- ~

A )
Although the chemical identity of carbohydrate nutriment for_mermithid
A N

.“

. 'escens, espec

g s,

cially in view of the fact\that many larval Diptera possess 3lucose and/

though it seems probabr' NPT
] L / : _"\:::,, ""'~‘. R
.logical~starvation o

that parasi zed simuliids are in a’ state of phy‘u

“Hand therefore have an impaired capacity for glycogen synt esis, it ia‘

,,\. . \1

not known vhether or not this is accompanied by increased glyco\Eanysia\ - ‘f‘;f%

N

all enzymatic activity to be unaltered. Since there is no evidence that ;';

unlikely that the paraaite acceleratea fat body glydogenolysis./ MOre-

\\

-
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RN raaite in either host species, suggesting that thé corpus cardiacum 3 . \ T
.\ ) B e . ) o . o ) . . N .
' : éelle could 'rete intrineic hormones (e g hyperglycaemic hormone, o
-~ L. R ! ' . "3 . v,
: . -which c0ntrols levels of blood\ and fat body carbohydrates) normally.
e o This study has provided baseline data of’ the general morphdlogy S
. .' -' . , : . . . ',. - ..
) - L of - the simuliid neuroendocrine eystem and how this is related to other e

'. \ ' - K_ members of the Nematocera. ' The information regarding the effects of T A

. !
“e . o vl
.. . ’

mermithid* paraaitiam on the endocrinology of the a,imuliid larvae ie.d :.4 e
' NN i ' ST
: important as a preliminary investigation to ascertain whether or pot theA . , RN

A . . development of the nematode is dependent upon the availability of host - oot
. . ' - R ,/ . . 0. . ' PN A

\\' . hormo/nes. Although results obtained in this study w0uld tend to refute o n

\ . ) .. N 3 R . ‘ . \ C- . .'." . .

endocrine requirement by the nematode, more detailed studies should Lol

"‘.'be undertaken because such information is vital for devie g suitable A RIN

P CE v

] RN A e

> bt * . s, v ‘ DN B B
BN - o e e s

PN Lo . L

RN N in vitro culture systems for blackfly paraSitic mermithids. The studies . ‘7‘ S

IR R on e’ffec‘ts of mermithide ‘on host nutrient reserves ehould ee extended SR RN
. ‘~' . ., -I' A' - P . .' \ . . . ‘,E
: g e because a complete knowledge of the ,nutritional interactions hetween host ' ¢
. ) ) R - o
and parasite may alao be critical for_developing in vitro culture syatems.- aa Lk
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\.. o .- BUMMARY.: _. - BN o . v

. . Yoo . . .
P i KR 1 te N

W 1y Two species of larval blackflies, P mixtum/fuscum and S., S

venustum Complex, collected from two local Newfoundland streams were .' S : :
: T ' ' “ L e ot Y :'. 3
.‘histologically examined to ascertain the morphology .of their neurc-. . - T ‘

: S fﬁ'&\,\w§s . : L : .
: endocrine systems. L o : I T "\
RN .'2) Histological obiervationls (Para.ffin and Ep"on’ sect'idn’s) sh‘owed‘ SR PR
) . . . r ER] B ’,

Jthe neuroendocrine system c‘f ‘the: larval blackfli¢s to consist of three

- ,.| . . e [N N
. \ o s ,

paired cerebral neurosecretory cell clusters, fused nervi corporis - s e U '\\.45
cardiaci, cellular corpora cardiaca, single corpus allatum‘and‘\mritra-, R ' ’

A e r 3 W

cheal gland \ These findings were discussed in relation tvo the h rphology

R ‘ ‘v'

' of the neuroendocrine systems of other Nematocera and higher Di;}tera.

R '_.. 3) Effects of mermithid parasitism on. the host ~sere exa&tined by ERE DR
comparing two groups of insects-——' a" control group (dark \histoblast) and

- . »,.\;", \
.a late infecteﬂ group. . Heasurements of head capsule widths and bddy

v

lengths suggested that in both the simuliid species the infected snd

. ;‘" : PN \ o 3 o . .
\ R corxtrol groups were of the same larval instar. Dry weight measure ents '
) - ' R . R .
showed that the parasite reduced the overall biomass of P. ‘mixtum/ Eliscin Lo
Lo \\. larvae.. R O S AT 1.",?.” L e ", P
ooy T . . L N S e v R .“': | ;
SR ) Histochemical investigations showed no’ effect on parasitism ' LT v
. - ' t :?' oY ,‘"“-I‘f.‘
'» on the endocrines \of the me‘rmithid parasitized P. mixtum[fuscum genera— e -E
, . ‘ .l ' . ) “- ~-"g
'. tiom\ However, a significant increase in nuclear DNA/RNA activity in ) ‘ . ']’
the corpus allatum and an increase 1 the corpora cardiac'a gland volume o
with higher 1evels of stored neurosecretory material wers recorded dn S
. . o R , [ Lo x : "y [ Lo - N
a '\ . infected S. venustum Complex larvae. These .results were discussed in B
N ° b . e -t O \ oo Lo (
relation to their significance within the host/parasfte relatfons of both R
. A o FERRIE I ‘,A' R _'_.__. N e LT e :_ ‘ e . _,‘»;:
. N ',: ’ Y ; i : : o e T
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