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INTODUGTION

The "3lack Widow" gpider is the only splder
found in the continental area of the United States
that has been proved to be dangerously poisonous, This
spider is even elass:d with rattlesnakes as to the
poisonous effeat, (¥erriam, 1910,)

The first known easc of Slask widow spider poisoning
in this sountry was reported by Dr, Abner Hopton of
Clintwood, N, C, in 1830, The first rescorded death from
arachnidiem by this spider was that of an employee of
John 7, Disk in Yorth Carolina im 1889, Since that time
much experimental work has been done with spiders of
the genus Latrodecstus, TRiley and Howard published one
of the earliest Ameriocan papers on this subject in 1889,
In 1901, Rudolph Kobert, a German toxioologist, present-
ed a detalled ascount of experiments with the Russian
Latrodeotus or Karakurt, Baerg published reports of the
effeats of a Blazk Widow spider bite upon himself in
1925 and three years later Rogen reported 150 cascs of
arachnidism in the United States during the preceding
half of a oentury., A paper by Bogen in 1932 showed
nearly 400 cases in this country,

The objeet of this study was a general oonsider-
ation of the biology of the Black Widow spider, Latro-

deotus maoctang, with partioular emphasis upon the
development and morphology of the poison glands, pre-



liminary to further study along mediscal lines, and o
gollezrtion of data »f the insidense of araohnidiem

in Virginia, “tudiece of the venom of thie spider from
a toxizologlieal viewpoint and the effeat of the toxin
upon nerve tissues are sontemplated,

e #ork was darried on at the Jellege of William
amd Hary during 1934-1935, under the direstion of Or,
“e T Taylor, who guggested the problem to me and who
has offered invaluable guidance, The writer is géeatly
indebted also to: v, D, 7, Davis, Head of the Departe
ment of olagy, Tollege of Tilliam and llary, for his
ald and interest; and Dr, T, J, T, idller, Seoretury
af the Virginias Academy of Solenss, for his intercet

and help in oolleating data on case reports,



SYNOROMY
The Black Widow spider has been known as Theri-
dium verecundum, T, lipeatum, T, garolinum, Latrodectus
perfidus,L.formidabilis, L. dotatus, ‘L, gsorills, L.

interseotor, L. apicalip. L, yariegatus, L. thoracious,
(Bogen, 1926,) The scientifio name now used is Latro-

deotus mactans, Fabriocius, (Petrunkevitoh, 1911,)

Common names of this spider are the Heurgglans
spider, the shoe button spider, the T-bar spider, and
the po~ko-moo,

Latrodegtus maoctans is a web-spinning spider of
the family Theridiidae, The females of this speaies are
the largest in this family, These spiders are comd-
footed, sedentary, spinning webs to catch prey and on
which to place egg sace,

They have four pair of lateral eyes, widely separat-
ed, There are three tarsal alaws, with a ocomb on the tar-
sus of the fourth pair of legs, whioch is used for fling~
ing silk from the silk glands opening on the spinnerets.
(Comstock, 1913,)

DESCRIPTION
The female, whioh is the sex responsible for the
oases of arachnidism, has a globoss abdomen of about
« 95 ocentimeters in length, on the ventral surface of

whish there is the characteristic socarlet "hour-glass"



and on the dirsal surface slightly above the spinner-
ets, a similarly colored dot, The cephalothorax is
approximately ,32 centimeters in length and width,

The abdomen and eephalothorax are glossy ooal black,
covered with very fine, short, black hairs and
averaging about 1,3 oentimeters in length, The spider
may stretoh her slender, shiny, black legs over a span
of 5 aentimeters. (Fig, 1,)

Immature females and males are much smaller and
have more elaborate markings, Jesides the ventral hour
glass mark, they have dorsally a series of white stripes
on either side of a row of scarlet or orange dots,

The males may be distinguished from the females by the
bulbous palpi, which develop into copulatory organs,
Newly-hatohed spiders are light brown, gradually assuming

the black color in a series of eight molts,

DISTRIBUTION
The genus Latrodeotus is found in widely separated
parts of the world, (Riley and Howard, 1889,) L. maotans
is restricted to the United States and western South

America, Other species, all of which are poisonous, L,
suraciensips, L. geometrisus have been identified imn Cuba,

L. hasselti or the "Katipo", in Australia, L. menavodi,
on islands off South Africa, L. lugobrig or the "Karakurt",



in Russia, L. tridecimguttatus, between Spain and
Italy, and L. gongoblatus, in Greese, (Bogen, 1926,)

The Black Widow is found more or less abundantly
throughout the southern half of the United States and
has been reported in most of the other states. 1In
Virginia the spiders are found chiefly aleng the Coastal
Plain, although céaea of polsoning from this spider
have been reported as far into higher country as
Charlottesville and Bristol,

Some ceonoept of the abundance of this spider in
Williamseburg may be obtained from these instances,
Fifty individuals of varying stages were found this
spring among the stones of a rock-banked ourbing oovere
ing about thirty-five feet by two feet, on the east
side of Texas Avenue, Of the collection, fifteen were
mature female spiders, twenty-three were immature
females and twelve were immature males, vTﬂree months
later, five mature females, one mature male and two
immature females were collected from the same area,
From the bases of a brick wall Black Widow spiders were

found, onc being found in about every six or eight inahes,

HABITAT
The Blask Widow spider is found in various
situations, FHer characteristio habitat is in damp, diﬁxy



lighted places, where she may be undisturbed, In
nature, these spiders usually live under stones, wood,
around stumpe and roots of trees, Specimens have even
been taken under debris on beashes, At one time this
spider was only moticed in rural distriats, tﬁore it was
found in outdoor privies apd old buildings; now this
pest shows up around urban.homea and ocoasionally may

be found under eteps, in furniture, in old clothes, in

garages, and in gardens,

HABITS
Food

The Black Widow spider is so named because she
devours her mate, although she does not differ from many
other spesies in this; she will not tolerate the presence
of any other spidesr evén of the same species, The
females are especially antagonistie,

She feeds upon any inseoct, spider, or amall
animal which she may ensnare in her wedb, Although she is
a vigorous attacker and fearless fighter, apparently she
fights only when in search of food or when her domain is
invaded, (Hall and Vogelsong, 1932,) Work with over five
hundred of these spiders has shown only one apparently
vicious spider, TFortunately, this spider generally is

10
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not aggressive, only inserting her poison-imnjecting
chelicerae when scornered,

The procedure in feeding is to bind the viotim in
sllken threade whioch are pulled forth from the spinner-
ets by the hind legs, insert the chelicerae and poison
the prey, string up the body in the web and finally to
suck the body fluids, Later, the dried husk is cut
from the web, Small inseots such as flies are dropped
from the web within a few hourse; larger insects suoh as
beetles arc suspended in the web for a day or two,

It has been noted by Blair (1934) that the Blaock
Widow does not feed immediately preceding, during, or
following a molt,

That the spider is capable of surviving for some
time without food is shown by the following records,
0f thirty spiders, fifteen male and fifteen female,
deprived of food for forty-two days in late spring,
eleven males and onc female survived, This also in-
dicates that the male of this mpeoies has a higher
survival potentiality with lack of food, It would seem
probable that the differential in this case was due to
the faoct that the female spiders were preparing to lay
egge during this period, which should constitute a
heavy drain upon the reserve food, and that, with no

external source of food, the starvation was apparently
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fatal, The female spiders were suffering an inoreased
drain on their food supply.

A ocollection of remains of animals from nine in-
haﬁitated Blaock Widow spider webs indiscates what animals
apparently served as prey for this spider, The number
of individuals of each species ig indicated in parentheses
following each name,

GASTROPODA: Pulmonata~Planorbis (12
-small snail (1)

ARANEIDA: Attidae (1)

PHALANG IDA: Phalangodidae (1)

COLEOPTERA: Carabidae-Carabug yinstus (3)
Amar latior (1)
Bterostiohus permundus (3)

not identified further
than family (3)

Soarabseidae-Thyl}ophaga rugosa (7)

not identified further
than family (3)

DIPTTRA: Sarcophagidae (1)

AYMENOPTERA:t  Formioidae- W pennpylvanica (3)

1SOPTERA: Termitidae- Retioulitermes flavipes (2)
Breeding Habits

Lawson and Blair have made notes on the life history
of this spider that vary in some respeots, It would

seem not unlikely that these variations oan be attri-



buted to differences in climate since Lawson's
observations were made in Coelorado and Blair's were
made in Alabama, The following observations on the
life histoxry of the Black Widow spider have bcen made
in Williamsburg,

The mature female usually constructs three egg
oages eash gsesaon, each sas containing from 239 to
603 egge, the average beimg about 370 egge. Lawson
(1934) reports finding the majority of egg cases con-
taining from 500 to 700 egge, The egge are white,
translucent, with a shell-like aovering over a semi-
fluid oontent, spherisal in shape and about ,7mm, in
dimmeter, They are easily broken and it is very
difficult to handle them without orushing, The eggs
sontain a highly potent poison,

The eggs are lald at night from early spring to
late fall, In the latter case the egge do not usually
hatoh until the following spring, or if they hatch,
the young spiderlings remain in the gase until wam
weather, Laweon (1934) gives an acsount of the oone

struction of an egg case, The female spider spun a

bell-ghaped sac attached to the wed, thrust her abdomen

into the saq, laid her eggs, then closed up the ocase,

and coversd the whole c¢ase with sadditional strands of

13
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silk, The whele procedure required twe RBours and thirty-
three minutes,

The coler of the sac varies frem a near white te a
yedlewish tan, The case is balloen-gshaped, about l2zm. in
length and 9 mm, in width, spun ef cearse viscous threads
and plasced in the upper denser part of the distinectively
coarse, irregular web. The spider usually has a place eof
retreat in the grouné€ at the end ef the web; however, she
rarely deserts the egg sacs.

Egg casesware made abeut every fourteen days under
natural conditiens in the field.(1) A web was located
April 25, 1935. Mgg cases were made May 1, 19;5. May 17,
1935 and May 30, 1935. (2) A secend web was found May 7, 1935
Egg sacs were made May 9, 1935, ¥May 24, 1935 and June 7,
1935, Fo emergences were neted in the field as the cases
were remeved from the wed and kept in the laberatery.

Egg cases were made at intervals ef about twelve days
in the laberatery. (1) This female was found in the field
September 21, 1934 with no egg cases in her nest. She was
watered and fed every eoether day in the laboratery and
rlaced in a cage with two male spiders en Bepéember 28,
1934, which she soon deveured. Mating was net ebserved,

She made egz cases en the fellewing dates: October 9, 1934,
June 18, 193&, June 25, 1935, July 3, 1935, July 12, 1935,
and July 18, 1935, The first three cases hatchdd three weeks
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after they were made. It should be neted that this spider
laid fertile eggs in the spring with ne eppertunity ef
mating since the previcus fall, which suggests hhat she

is capabdble of spering sperm,as is the case with meat spiderg
and fer an unusually long peried. Accerding te Savery, parth-
enogenesis rarely ococurs in spiders., (2) This specimen was
taken in the field December 7, 1934, She was net mated in
the Laberatery. She laid eggs Februaryg 6, 1935, February

14, 19356, Februarm 23, 1935 and March 2, 1935 and died

April 3, 1935, The female usually died after completien

of her egg sacs., The life span of a female spider is abeut
one year, It is prebable that under laboratery conditiens
these spiders were much better fed than they weuld have been
in the field and therefere laid mere egg cases and laid them
at cleser intervals,

The female spider feeds mere and is much mere aggress-
ive during her egg-laying peried, At this time she fights
Tor feed and te defend her gggngacs, When a living inseot
was placed in the bentainer with a female spider, she
immediately sttacked the insect, stringing it up in her
web and sucking the bedy fluids., If an attempt was made teo
remeve the insect bedy Befere the spider had discarded it,
she weuld c¢ling te the bedy ef her prey. The female spider

always remained clese to her egg sacs and ceuld net be
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pushed away with a stick in centrast te her usual retreat
with such treatment.

Spiders emerge within three weeks after the egg sac
is made, under summer conditiens; during the winter, unless
kept in & warm roem, the spiders may stay in the case for
twe er three months, Elair(1934) feund that spiderlings
emerge within eleven days. Temperature seems te be the
fagter contrelling emergence. Meisture is an impertant
facter limiting the hatohing ef eggs. Egg sacs kept in a
very dry place never hatched. A minute hele was made in the
cage threugh which the spiders emerged. The manner in which
the hele is made has net been ebserved.

There 1is, appa:gntly. ne censistency in the size eof
spiders of each instar er the length of time between
molts, but characteristic markings are definitely the same
for each spider in the same instar, The size of the spider
and the interval between melts seenwto be dependent upen
the feed supply.

When hatched, the yeung spiderlings are transparent,
reddish brewn, with ne ventral markings, and dersally twp
white lateral stripes en each side of the median white
stripe and a V-ghaped white mark near the base of the
abdemen., There is a ¥%lack regien en the cephaletherax
areund the ecelli and a dark brewn area oen the tip ef

the abdemen,
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The first melt eccurxsi within abeut five days after
the spiders leave the egg case. Blair (19234) atates that
he has seen instances in which the firat melt #éccurred
within the case. Spiders ef the secend instar ware darker,
with the same dorsal markings, but mere definite, and the
additienal ventral heur-glass faintly eutlined in white,

The third instar shcqeﬁ black eutlining thew white
dersal abdeminal stripes. An 1ndist1net;toueh of scarlht
appears at the tip ef the abdemen and a slight suggestien
of scarlet shews en the white heur-glass., The legs . are
darker éxcept fer a light area en the femora, base eof tho
patellae and twe light bands en the tiblae, Palpi wwe
besinning te énlarge in the males.

The feurth inatar shoewed more black between the white
dersal stripes and erange appeared en the median white line,

After the fourth melt, the male is easily discermible
by the bulbous palpi which serve at maturity as cepulatery
ergans, The male spiders retain- . the twe white lateral
stitpes, dorsal erange stripe and heur-glass througheut
development, The bedy amd legs darken until they sre ceal
black. The bedy ef the female is almest entirely dlack,
with indefinite white markings laterally and a clear erange
median line, dornaliy. and the hour-glass entirely soarlet,

yentrally,



Threugh the fifth, sixth and seventh melts, the spiders
gradually assume the entire black ceat, leesing the white
ventral markings and retaining the dersal stripe, reduced
te a rew ef scarlet dets,

The last melt shewed the mature spider, ceal black,
exgept fer the ventral heugglass and spet en the tip of the
abdemen near the spimnerets, which are scarlet.,( PFer mere
detailed fermal desoriptiens, eee Lawsen, 1934.,)

8piders hatching in the fall are mature the fellewing
spring, after a series ef eight melts. Blair (1934) neted
that maturity was reached after six melts, and Lawsen(1934)
ebserved that theve i dpéMitne-inbstdrs,

Bpiders were cellested during the fall, winter, spring,
and summer, in all different stages of develepment in each
seasen, indicating thafg there is ne regular time fer the
spiders te mature and that spiders may paas'the winger in
any stage ef develepment in VWilliamsburg. It sheuld be neted
that the climate ef Williamsburg is mild.

METHODS OF REARING
8ince the Black Widew #pider is cannibalistic, it is

18

necessary te keep each living female specimen in an individ-

ual centainer; male spiders, hewever, may be kept tegether
singe, altheugh the male dees jidvye a peisonous bite, he 1is
net apparently cannibalistiec,

In this study, a glass tumbler served as a suitable
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centainer fer the spiders. The bettem ef the tumbler

was covered with sand, upon which was placed a small wad
of nen-abserbent cotten, The tep of the tumbler was se=
cured by a piece of fine cheese-cleth and a rubber band, A
small hole was cut in the cleth, inte which a thistle tube
was inserted fer the intreductien ef foed and water, When
net 1ﬁ use, the hele was plugged with cetten.

The spiders were fed upen any available insects,
particularly Ortheptera and Celeeoptera. NDuring the winter
months, fruitflies, reared upoqa cernmeal and melasses
mixttne, and blowflies, reared wpen meat, were a plenti-
ful and cenvenient source ef feed. Adult and immature spid-
ers were given a living insect every three days. Newly-
hatched spiders live purely cannibalistically fer the first
week but thenﬁere separated and fed upen fruit-flies, which
are especially suitable because eof their size., The fruite
flies were transferred te the spider's centainer by in-
verting a thistle tube ever the mouth ef the bettle in
which the flies were raised and cevering the bettle te
darken the interier. Sénce the fruit-flies are positively
phetetrephic, they meved inte the thistle tube, The tube
was then righted and the flies were shaken dewn threugh the
stem inte the spider's web. After the first week, abeut
twenty-four spiders were left, abeut ene-half eof which

were females, Lawsen(1934) found that the survivers were
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3lmest selely females due te the larger size of this sex,
At this stage:, the writerobserved ne differentiatien
in size and the sex of the spiders was determined enly-

by watching further develepment,

POIBOR APPARATUS
Descriptien

The peisen apparatus ef the Black Widew spider cen-
sists ef a pair of chelicerae and twe peisen glands
located in the anterier part ef the cephaletherax. The
dholiéerae are aaﬂpaaeﬂcf a fﬁng and a larger basal
pertien. A small duct leads frem the minute epening near
the tip ef the fang, threugh the center ef the chelicers
te the gland, the upper part ef which lies inside eof the
chelicera.( ¥ig. 2.) The opening ef the fang is se placed
that that it is net clesed by the pressure eof the pﬁncturc.
but permits the peison te flew freely inte the weund.
Accerding te B8avery (1928) and Riley and Jehannesen(1932)
the peison gland is surreunded by delicate muscles and
it 4s prebable that the injectien eof the venem ia due teo
muscular centractien and that the act eof puncturing dees
net in itself expel the peisen,

The chelicerae were cleared fer study by b%leaching
fer ene heur in a selutien of a few crystals ef petassium

ohlerate, three dfeps ef cencemtrated hydrechleriec acid
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and 6 cc. of ethyl alcehel(60%),
Develepment

A study ef the develepment ef the peisem apparatus
shews a gradual increase in size with each instar, (Table
p«22)Fig.J ). The peisen gland ef an adult female spider
measured 1.44 mm. in length and .49 mm. in width, &kcthe
greatest length and width, The gland ef a rnewly-hatched
spider was ,24 mm, in length and .07 mm. in width, a
reductien by nine times frem that ef the adult female
spider, The chelicerae of the mature female spider were
2,08 mm. in ¥édgbh and .52 mm, in width. In the first
instar.Jthe chelicerae measured .28 mm. in length and ,09
mm, in width, those'of the adult female spider being
seven times larger,

The pcisen gland ef a mature male spider waas feund te
be .93 mm. long =nd.,28 mm. wide and the cheliceras measur-
ed .82 mm, in length and .42 mm. in width. The peisen
apparatus ef the adult male spider is about the size eof
that ef a female spider ef the sevehth instar. In pre-
prtien te the size of his body, the gland ef the male
is fully as large as that of a female of the same size,
This is an interesting findigg since males ef this

apecies have been considered harmless by mest writers.
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Table Showing 9Size of Poison Gland and Chelicerae

at Each Instar.
(mean size frem a sample of six spiders)

Inster  Sex length ¥iithwn. Length Fidth wm.
Finth ¥ 2,06 .52 1,44 .40 ¢TCT
E1gtdh ¥ 1.47 .42 1.26 .35
Seventh ) 1.12 « 30 1.09 .28
Finth " .82 .42 .98 .28
Sixth ) .80 .28 .91 .16

Fifth 7 .63 .19 77 .14
Fourth v 56 .18 .63 .09

Third P 44,10 .50 .09
Second ® e 31 09 20 .08
Pirst ¥ .28 ,09 24 .07 D
Capacity

From fine meagsurements of cremsectiens taken threugh=-
eut a whole gland, a single peisen gland ef an adult female
spider was determined te have an appreximate capacity ef
.0079 co. If bYeth glands were completely emptied simultan-

eously,the amount ef venem injected would be adbeut ,016 ac.
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POISON

Very little study has been made of the nature
and chemical censtitutien ef the peisen frem Latre-
dectus mactansg, due chiefly te the difficulty in
securing sufficient quantities eof the tenom‘for
analysis,

The poeisen is an eily, translucent, almest whitg
1iquid. Accerding te Kennedy (1921), the venem has an
acid reasctien, & het bitter taste, gives the xanthe-
preteic reaction and is rendered harmless by heating
te 90°C,

Kebert (1901) has carried out detailed experiments
with Latredectus lugébrss, the Russian "Karskurt®.’ H
has shewn that poisens may be feund in the bedy, im *
the eggs, and in the gland, égachnolysin. from the
bedy, was shewn te disselve the red bleed cerpuscles
when intreduced inte bleod taken frem varieus birds and
mammals, He therefere put arachnelysim in the class
with the strengest kinds ef bleed peisens,

Kebert feund that alcehel rendered the poisen
ineffective and; that dry preservatien ever a peried '
of feurteen years remeved all traces ef the poiaen.

His attempts te clarify the peisen by agents of albuniu
precipitatien always shewed attenuatien ef effect
therefore ne results were ebtained,"Kebert cencludes

that in its chemical nature the peisen is neither

an alkaleid ner a glyceside ner an acid, but a
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texalbumen, er peiseneus enzyme, which is very similar
te certain ether animal peisens, netably that ef the

scerpien? (Riley and Jehannesen,1932)

EXPERIMENTAL STUDIES

The litgnature of experimental studies eof peisening
frem the *%lack WideW spider is very cenflicting. Berdas
reperted bites by Iatrodectus tridecimguttatus with
ne evidence of peisening. Baerg(1923) reperted severe
.symptems follewing a bite en the finger by nggggggihp
mactans. He alse reperted preducing immunity in a rat
by previeus bités, Begen {1926) cenfirmed these reperts
by experiments with mice,whiah died from a few minutes
te ferty'eight heurs after the. bite.

In this study, spiders were prepared te bite mice
by keeping them witheut fseed fer twe days preceding
the bite. The spider was held between the thumb and the
first twe fingers and gently rubbed ever the surface ef
the h;nd leg of the meuse., A slight soatdh: ceuld be
felt when the spider inserted her chelicerae. The spider
remained attached te the skin ef the animal fer abeut
ene and ene-half minutes.

Definite aymptems were preduced im mice by the
bite of a Black Widew spider, as may be illustrated
“weighing /yoa,rm: wae bitton by un edoit famale 3pider

by the follewing typieal ecase, A female meuse weishing
«1767 grams, the site of the puncture being en the
inside of the left hind leg., The meuse was very active
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and excited after the bite. Within thirty minutes the

'back became arched and by six heurs the meuse meved with

a decided paralytioc gait. The eyes were cevered with a
white muceus secretien by the tweifth heur and the animal
died en the gwenty-~third heur. The meuse struggled vielent~
ly fer ene half heur befere death; ceughing and gasping.

The characteristic symptem was the white 3acretioﬁlef the
eye.(8ee table, p.ae)

The rapidity ef the appearance of symptems and the
time that elapses befere death ensues are prebably de-
‘pendent upen individual susceptibility, the place and
depth of the bite, and the ameunt ef peisen injected, whic
is largely a matter of chance as there is ne way ef degur«
aﬁﬁinggfya?qﬁantity Qf reisen. This vbry rrebably acceunts
fer the recevery ef the mouse in ene case, after a bite
by an adult female Elack Wwidew spider. (Table, p.X6)

A bite by an immature female spider preduced typical
symptems with recevery in twelve'hours.(iable. Pe R6)

It is much mere difficult te cause a male spider te
bite. The bite of a mature male spider prcducea definite
symptems dbut cemplete recevery eccurred in frem twelve
te forty-eight hours,

That the mature female spider, immature flahele,

and mature male spider ef latredegtus magtans are all

capable eof preducung effects, and the mature female, even
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Table shewing length ef time for death er recevery

after bite of mouse by L.Mactans.

Bpider Weight g. W, meuge g. Death
mature female 21767 14,03 24 hr,
mature female .1380 22,95 38 hr,
mature female .1503 18,00 recevery 72 hr,
mature female .1656 15006 32 hp.
mature female .1493 17.69 22 hr,
mature female 15674 16,50 28 hr,
immature female .0867 22,99 regevery 12 hr,
mature male +0500 27 recevery 48 hr,
mature male 0634 24 ne visible effects
mature male ,0362 25 recevery 12 hr,
mature male 0400 23 regevery 24 hr,

Buccessive bites at eme-heur interwvals

mature female 1234 g, 19 38 hr,
18 recev¥2y 9?2 hr,
20, ne visible effect

17 ne visible effect
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death, in mice, has been demenstrated.

Te test whether the poeisen is exhausted by ene bite,
a series of four male mice, averaging 19 grams, was bitten
at intervals of ene heur by aﬂadult female spider weighing
.1224 grams, The first animal shewed the usual reactien
and died within thirty-eight heurs. The secend animal de-
veleped the characteristic white secretien en the eyés with-
in six hoeurs but regevered within seventy-twe hours..Ani-
mals three and feur shewed ne visidble effects. This would
seem to indicate that the peisen islalmoat oompletely ex-
hausted by the first bite and that seme $ime is necessary
for the replenishuent ef the paison glands,

Experiments with injectioens eof glands er whele bodinu
by ether experimenters shewed ne censistent results, Ehll
and Vegelsang {1932) macerated bedies of L, mactans amd
injécted"eigiaots frem the bedies subcutaneeusly in white
rats with negative findings. They suggested that seme ele-
ment in the bedy ef the spider neutralized the texin of
the peisen glands, Begen (1932) reperted ne censistent
effects ebtained by injectiens ef macerated extracts ef
splders eor glands in mice, rats, guinea.piga.'rabbits.‘thl.
and dbgokens, Celeman (1915) ebtained pesitive results
frem injectien of macerated glands in ten dreps eof dis~
tilled water inte the abdemen ef an eighl menths eld cat.

Ko effects were preduced by the writer frem subcute

aneeus injectien of mascerated whele bedies, macerated
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bedies witheut glands, er macerated glands alene, in mice,
It was feund, hewever, that the bedy ef a pregnant famale
caused death within ferty-five minutes after injectien
inte a meuse. Hince latredeotus eggs are lethal in small
deses, a bedy centaining abeut three hundred eggs net
illegically ceuld be expected te preduce death, It is

net imprebable that this acosunts fer the discrepancy inm
results frem injectiens ef whele spiders bedies by varieus
experimenters,

In this study, ene difficulty in ebtaining results
frem injectiens of whele glands seems te be a matter ef
finding = aat;sfaatory selvent fer the peisen in the gland.
This werk is new in pregress. It is desirable te study
and analyze the peisen frem the glands, rather than the
«m-re,caaily~obta1ned egg peisen, since it is the peisen
frem the glan@y that is injected when the splder bites,

There has been ne questien as te the peisenocus
preperties of the eggs of the Black Widew aspider., Cele-
man (1915) preduced death in an eighh menths eld cat
in three minutes by injection of mmecerated eggs., intra-
veneusly.

In this study, frem a series ef suboutaneeus injectiens
of eggs im twe cc. of distilled water, the aveeage lethal
dese for mice was determined te be between one and twe eggs.
(See Table p.9).



Table

Suowing the Length of Time Before
Teath or Recevery Aiter Injectien
¢f Eggs in £ ce. 4istilled water,

Xumber of Eggs Téme cof Death
&0 45 min,
56 50 min,
20 60 min,
14 90 min,
7 5 hr,
S 43 hr,
< 4 days
#1 ne visible

effects

R Average of three injeciions ef same dese.

29
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¥ice suffering frem the effects Qf injectien eof eggs did
net shew the same symptom ef the white secretien ef the
eyes which was charcteristic in peisening frcmﬁthe bite

by this spider. This suggests that the twe peisens are

not identical, In fact, Becker and D'amour(1934) have

shewn bd¥:¢ressimmunization expedments that the peisen

frem the eggs and glands are net identical. They have alse
established immunities in rats by the injectien ef sub-

lethal deses eof egg extract and ef gland extract,

RN

ARACHNIDISY BY LATROBECTUS MACTANS IN VIRGINIA

Dr. Emil Begen(1926,1932) has cellected reperts ef
three hundred and eighty cases of arachnidism by L.Mfagtans,
in the United States frem 1720 te Sept. 1932 that were
seri#us eneugh to cause them te be recerded in medical
literature. Certainly there have been many ether cases net
reported by physicians er net cerrectly diagnesed.

| Califernia leads in the number ef cases of arachnidism,

fellewed dy Virginia and Florid&?a rgshagdred and eighteen
authentic cases eof "Elack Widgw¥ spider peisening have
bggn{y§§igutdﬁiﬁavﬁpgcp£§gdy frem the state of Virginia,
The majerity «f these ocases were in Tidewater Virginia
eapecially"ﬁrtuné%ﬁbrfclk and Richmend, and en the

Eastern Shere. Pifteen cases frem Bristel shew that
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the range of the Black ¥idew emtends inte the meuntains
in this stete. (Map p,#¢)

A large ptepertden eof these cases eccurred sénce
1930, Mest of the ocases happened in the spring, sumner,
or fall, during the natural breeding seasen ef the spider,
This suggests that the spider is mere sggressive during
her breeding seadgon than at ether times. The spiders were
lecated in privies in iwenty-five instances, in a gardenm
feur times, in bei in three eases,on the greund in three
instances, and ence each in a stump, baseball gleve,
bathing suit, tebacce sticks, and QJA perch, Yest ef the
patiqnta had seen the;spéder which they described as

*black like a shes-butten with a red spet,?

‘Due te the fact that just under the seat of the
privy is se cemmen a plage fer the Black Widew te e
found, many ef the repsrted cases ef arachnidism in males
scourred on tre penis er scretum. The bite:dccurred em
the genitalia in twenty-twe instances, the leg in seven
cases, the hand six times, the arm thrice, the back in
feur §asea. the bettecks twice and the neck and greinm,
ence each,

Lscal symptems were very seldem feund. In ene case
a swelling like a blister fermed immediately at the site
of the bite. The skin was pricked and the liquid was
withérawn., The area was wiped with alcoehel. The patient
recevered with nene ef the usual effeets, Assuming that the
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spider injeeted enough peison te ?yoduae symptema, it
might be suggested that in this case the peisen was in-
Jeoted enly superficially and being remeved immediately
was net abserbed. The washing with alcelel weuld destrey
any peisen that might have been left in the weund, since
alcshel is knewn te render the peisen imeffective.

The age of the patients ranged frem twe te sixty-
twe. The largest number eof cages were reperted frem adults
between twenty and ferty-five,

Three-fourths eof the cases were in males, presumabdbly
because they are mere eften expesed te the haunts ef this
spider.

There has been enly ene regerded fatality #fem
Blagk Widew spider peisening in Virginia, that ef a twe
year eld bey in Charlettesville, The bite eof the Black
Widew {3 seldem fatal te adults., That yeung children are
mere eoften killed by apider peisening is due, predbabdly,

te the larger amount ef peisen im prepertien te bedy
weight er velume of the ene whe is bitten.

Recevery required frem forty heurs te three menths,
with paralysis lasting indefinitely. The usual time fer
recevery was frem a few days te twe weeks,

Altheugh fatalities eccur enly in abeut twe per
oent of oases reperted im this ceuntry, arachnidism frem
this spider is neverbheless serieus, since the victim vsudlly

suffere three days e¢f virtually unreléeved ageny,
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A study ef the cases reperted in this state shews the
fellewing general symptems and effects, The patients
usually recall being etung . Tie first sensatien resembles
that ef a pin prick foll:wggvyngwalight burning effect,
but there is ne leeanl raahffbwelling. The first reaationgn
appears in frem ten minutes te several heurs after the
exoeediggly minute wound is inflicted. There is rain, in~
ecreasing in intensity, radiating frem the site ef the lesien,
later lesalizing in the abdemen, back, and legs, and usually
agcempanied by nausea, vemiting, prefuse peespiratien, and
urinary retentien. The patient may cemplain ef dizziness
and threbbing ef the head and give a picéure of prefeund
gheck. The mest striking physical Ghmgdngeristic is the
extreme beard-like rigidity ef the abdemen., Excruciating
abdeminal pains persist fer eme or moere days, gmadually
sdbsiding, unless terminating in death,

The treatment advised by Begen(1926) censists ef the
fellewing three phases: sedatien with merphine, cedeine, or
barbital cempeunds; stimulatien with aromatiq spirits ef
ammenia: and eliminatien by magnesium sulphate or citrate
and enemas., Begen used a apecifio serum treatment, cemsiste
ing of the injeetioen #ftramuscularly ef 20 cc. ef bleed frem
& patient whe has recevered frem lLatredectus peisening.
Results were geed enly when the serum was administered

fmmediately after the vememeus ineculatien,
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COETROL

The interest im this study has net been primar-
ily that ef centrel;, but fer sempleteness a bdrief
susmary ef centrel metheds will be given,

That the Black Widew spider hae beceme a serisus
pest is shewn by the number ef cases of arashnidisa
reperted yearly frem this aspider. The increase #an the
nunber eof reperted ocsses may net de due te the increase
in the number eof spiders but te the faot that mest
physicians new recegnize arachnidism as a definite
"¢linical entity?

The mest thereugh methed eof cemdating this spider
in the heme is te have & regular “spring heuse oleamning*
and inepeotien, takimg care im handling sbjects frea
olesets, cellars and dark cermers., Spiders and egg ocases
sheuld be crushed and burned, Effective imsect sprays
sheuld be used im all clesets an2 places likely te de
infested. Retenene spray with ethylene diohleride has
been suggested by the Dept. of Health, Iss dngeles,
Calif. This insectidide is texic te L. _zagtans, vet
haruless te birds anf maanals eatimg it. The latest
preparatien,develeped by the Les Angeles Dept. of
Ré¢alth, 1s a selutien of Lethane, 5% er 6%, in light
oil and is the best destruotant ef this apider. There
1s a thiecyanate cempeund used sas a spray cempesitien,

nen-texic te asimals but very texio te the Black Widew,

38
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¥here this spider is feund abundantly in epen
fields, burning after.sprayingtwith gasélene er kers-
sene has been successfully tried.

Cresesete oil spray may be used arsund the yard
since this muterial net enly kills the spider but ie
a repellent, The chief ebjectien te this chemical 1is
that it destre¥s vegetatien and damages pniata
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SUMMARY OF THIS STUDY

1, The "Blaok Widow® spider in Virginia is found
ohiefly along the Caastal%Plain with its range ex-
tending into the mountaing,

2, The "Black Widow" spider ig very abundant in
¥illiamsburg, being found in numbers in gardens, in
rock piles, and along fenoes,

3. The "3Black ¥Widow" spider is capable of sur-
viving for some time without food, The male exhibits
higﬁe;- suryival potentiality with lack of food,

4, An indication of the food of the "Black Widow"
spide: is given from a study of remains of animals
left in webs,

5. A review of the breeding habits of the "Blaock
Widow" spider as adapted to the climate of Williamsburg
is presented,

6, Methods of rearing "Black Widow" spiders, which
have been successfully used, are inocluded in this paper,

7. With reference to the poison apparatusgq des-
eription, study of development, and“:apggzg;j' The
poison apparatus shows a gradual 1nef§ase with each
instar, The eapacity of a pair of poison glands is
shown to be approximately ,016 co,

8, Definite symptoms were produced in mice by

the bite of mature female, immature female and mature



male "Black Widow" spiders, Death was caused in mioce
by the mature female sppiders, That the gland is slmost
amlitely exhausted of poisom by the first bite and some
tiné is necessary for the replenishment of the gland
was demonstrated,

9, Definite symptoms were produced in mice by
_ suboutaneous injection of maserated spider eggs. Ko
effests were observed from injestion of macerated
spiders or glands,

10, Data caﬁéerﬁing one hundred eighteen cases
of arachnidism by the "Black Widow" spider in Virginia
hae been collected and interpreted.
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"Fig. 2.
Chelicerae,showing duct
L.mactans,mature female
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