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The growing accumulation of methyl mercury In 
the envlronment has aroused wldespread l n te res t  In 
I ts toxlc ef fects(1) .  Hethyl mercury cornpounds 
are most readlly concentrated by tlssues of the 
cent ral ne rvous sys tem and s I nce symptoms 
resultlng from their Ingestlon are seen only after 
extended perlods, the true cause of an l llness may 
often be overlooked(2). I t  fs Important, then, 
to study the effects of "sale" concentrations of 
methyl me rcury to determl ne whethe r present 
standards actual ly  represent acceptable 
envlronmenta] ]eve ls .  

Most of  the damaFe a t t r i b u t a b l e  to methyl 
mercury exposure ls i r r e v e r s l b ] e ( 3 )  and, due to 
the neural d l so rder ing  and re la ted behavloural 
d i s l n t e g r a t l o n  willch predominate as consequences 
of methy] mercurv exposure, i t  seemed appropr ia te  
to develop a blo-behavloural assay for the 
compound. The most desirable approach would be 
one that studled a relatlvely constant stereotyped 
behavlour whlch was faithfully reproducible yet 
sensitive to the sIIghtest perturbations In neural 
phys loloF.y and met aboIIsm. WItt and hls 
assoclates have developed an extremely sensitive 
bio-assay for varlous neurotroplc drugs(4), uslng 
the web of the orb-weavlng spider as the visible 
reproduclble record of Its internal physlological 
state. Very sllght changes In the physlology or 
metaboIIsm of the spider result In detectable 
alteratlons In web structure. Thls technique has 
been extended as a tool for quantifying the 
cumulatlve effects of long term Ingestlon of 
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me thyl mercury. Spiders (Araneus diadematus) were 
al|owed to construct webs In speclally designed 
cages. Photographs of these webs were obtalned 
dally and provlded a means of measurln~ the 
varlous structural components. After a sultable 
control perlod spiders were fed small amounts of 
methyl mercurlc chlorlde In a drop of sugared 
water along with a fruit fly. Additlonal control 
spiders never received methyl mercury. Four 
groups of experlmental spiders were fed doses of 
1, Z, 5,  50 /upg/day.  

ResuIts and Discussion 

Two measures o f  dose dependent e f f e c t s  were 
obse rved .  General web s t r u c t u r e  as wel l as 
f r equency  o f  web c o n s t r u c t i o n  are a f f e c t e d  a f t e r  
methy l  mercury I n g e s t l o n ,  There were both 
Immedlate and long term e f f e c t s .  

When the number o f  webs b u I l t  by a11 groups 
( includlng controls} In the week  Immediately 
precedlng methyl mercury ingestlon was compared 

Table 1 

GRaUP 
c o n t r o l  
1 p~g /day  
2 p™ 
5 N~~/day 
50~~g/day 

N A B C 
12 4.90 3.92 3.92 

6 4.65 4.72 6.51 
5 4.50 6.30 6.75 
5 4.75 3.32 1.42 
4 ~ . 7 0  1.44 0.15 

blean frequency of web construc- 
tion for control and experlment- 
al groups of N subjects each 
durlng (A} the pretreatment con- 
t ro l  week, (B) the f l r s t  week of 
methyl mercury Ingestlon and {C) 
the second week of methyl mercu- 
ry. The control group received 
no methyl  mercury .  

wlth the f l r s t  and second weeks thereafter,  I t  was 
found that the frequency of web buIldlng by the 
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cont ro ]  sp iders  decreased s l l g h t ] y  wh l ]e  the 
exper lmenta l  groups showed v a r i a b l e  e f f e c t s  (see 
Table 1).  Low doses (1 and 2 jujug/day) seemed to 
f a c l ] I t a t e  web c o n s t r u c t i o n .  In each group more 
webs were b u i ] t  In the week immedlate]y f o ] ] o w l n g  
tne beg inn lng  of  methy] mercury in˜  in the 
second vteek, web bu E]ding f requency increased 
f u r t h e r .  The h iEher dose group (2 /J~g/day) a]so 
b u l ] t  more webs En a glven v/eek than the ]ower 
dose group.- 

Figure 1. Spider  D27. A. Pret reatment  con t ro l  web. 
Threads at top and up~er ]eft became tan~]ed 

subsequent fo t:he web's comp]etion and are not 
unusua|. Note the si ze and detal I. B. After 
one week of methy] mercury--2ju/Jg/day. The web is 
]arger and s]Ight]y ]ess detai]ed. C. After the 
second weel< of methy| mercury . AI] webs are to 
the saine scale. Note the 160mm ru]er In each 
picture. 
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In addltlon to the f ac l l l t a t l on  of web 
bulldlnE per se, effects on structure were a]so 
observed. More than  half of the webs buI l t  
Immedlately af ter the f l r s t  administration of 
methyl mercury ai low ]evels Increased In elther 
slze or detall or both. Ove r  tlme these vr 
Interspersed with more normal (slmllar to control) 
and some abnormally sma]1 webs. These small and 
sometlmes dlstorted webs predominate after the 
second week and are typical of the long terre 
Ingestlon of low levels of methyl mercury (see 
Fig. 1). 

AI hlgher doses (5 and 50 /JjJg/day) rather 
dl f ferent effects are observed. The frequency of 
web construction decreases to the point of 
complete eIIrnlnatlon of the behavlour. The webs 
that do occur d l f fe r  markedly In the l r  structure 
from the normal. In general they are much 
smaIIer and less detaIled and resemble the long 
term webs observed at low dosages. 

From thls data I t  Is apparent that the blo- 
assay as outIIned fs extremely sensit ive to very 
low amounts of Ingested rnethyl mercury. As such 
I t  could prove a valuable tool for monltoring 
suspected envlronmental sources of contaminatlon. 
Thls bloassay procedure can now be extended to 
assess other consequences of low level mercury 
polsonlng such as I ts  effects on reproductlve 
behavlour and genetlc mechanIsms. 

Re fe rences 

] , .  
2. 

3. 

Abelson, P.H.,Sclence, 169,Z37(1970). 
Weiner, I .P. . ,Levy,  R.L.,  and Nudge,G.H.,J. 
Pharmacol. Exp.Therap.,138,96-11Z{ 1962). 
Hunter ,D. ,Bomford,R.R. ,  and Russel l ,D.S.  
Quar t .d . l led. ,33,193-214( i94OJ.  
Wltt,P.N., and Reed,C.,Sclence,141, 
119U-1197(1965 J. 
Wi t t ,P .N . ,Behav lo ra l  Science, 16, 9 8-113(19 71). 

169 


