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A simple preparation technique for transmission electr-on 
miuoscopic investigations of acarine eggs 

Abstract 

M t\ NFRE D G. W A LZ L & Ano l.F G UTWEN 1Ci EI{ 

University of Vicn na. Institute 01' Zoo logy 

Thc scarcc know lcdgc on the em bryoni e dcvc lop mclll 01' mih:s is mai nly duc \0 diffi cult ics in prcpa ring 
thc spcc imcns. Transmiss ion e!cc lron microscopic in"csti galions. ho \\'c"cr. are crueia! 10 clarif)' 
stnlclUra l cha rac lcri slics. whieh are best comprehcndcd by Ihe complcl(,!sl possiblc insiglll illlo thc 
succcssivc dcvc lop mcll lal SIC pS. Thc tcchn iquc rccolllmcndcd he n:. incl ud ing the use 01' sodium hypo
chlorit e. enabl es sufTi c icllt matcri al to bc g:lIhcred in a si mplc mmll1 cr. 

ZU S:'IIII mcn fassu ng 

Ei II C ci n fach e Pl' ii pa I' ll tiOJ1St cc h n i k fii r t r~ln S I1l iss ionselcJ,; t rOll e n 111 ikrosk opische 
Un tersuchungen an Mi lbenei e rn - Ocr ge ringe Wi sse nss ta nd übcr die Embryonal
entwicklung dcr Mi lbcn ist vor allem au f präparatorische Schwierigke itcn zurückzuf1ih ren. 
Fü r di e Aufklär ung dc r stru kturc llen Verhältnisse sind aber tran smi ss ionse lcktronen
mikroskopische Unte rsuchungen. insbesondere ci ne mög lichst lückcnlosc Bctrachtung 
der e inzc lncn Entwicklungsschritte. uncrläß lich. Die hier vorgeste llte Technik unter Verwen
dung von Nat ri llmhypochlorit bietet die Möglichkeit. das Materia l au f e in fache Weise in 
genügend großem Umfang zu gewinncn. 

Intl'oduction 

The cmbryonic dcvelopmcnt or mites is sti ll poorly known duc 10 the lack 01' dClaiied 
anel comprchensive in vcs ligat ions. Most cmbryo logie<! 1 studies ha vc focuscel on Ixodida 
and Mesostigmata. Most 01' the availablc in formati on is bascd on light mi croscopic 
ev idence. Apart rrolll a rcw SElvl studic s (A ESC Il LJ,\[ ,\ NN & H ESS 1984, WALZL 1988, 
Y " ST REBTSOV 1992 . THO~ I "S & TELFORI) 1999) onl y two TEM aCcollllts are availablc 
(C\SI' EI( SON el al. 1986. F,\OOTTO CI a1. 1988) . Fm e larification 01' structural characleristics 
dllring cmbryonic dcvc lopmcnt , ho\Vcvcr. TEM LJ SC is indi spensable (F/\GOTTO CI al . 1988). 
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Tcchnical problems are respolls iblc far au r paar knowlcdgc Oll mite cmbryology. Thi s 
holds truc cqually for invcsligations conducted on thc ligh t microscopic level ami Oll thc 
clcctro ll microseopie leve l. These problems are ascr ibablc on thc olle hand to Ihe small 
sizc an el greal )lol k conlenl or lhe cggs, but, Oll Ihe ol her hand, mainly 10 Ihe impermcabi lily 
cf Ihe cgg shell ami vitclli ne membrane fa r aqucous fixatives (AESC IILI ,\IAN1\ & I-IESS 1984. 
Y ASTR EBTSOV 1992). Whi le !lew tcchniqucs havc beeil dcvclopcd 10 sa lve such problems 
Oll thc SE M leve l (WALZL & WAITZBAU ER 1980, \-\fALZL 1993 , TIlO:-'I,\ S & T ELFÜRD 1999). 
sllcccssful approachcs at thc TEM leve l we re hithcrt o lack ing. A simpl e techniquc for 
galhcri ng a suilabl c quanl ily of spcc imcns for TEM ana lys is is prcscnled below. 

Thc Problem 

To cirellmvcnl problcms rclatcd 10 pcrmcabililY, C\SI'ER SON ct <1 1. (1986) and Ft\Gono ct 
a1. ( 1988) picrccd thc cggs. Thi s proccdll rc, howcvcr, has its own limitat ions: 

i. bcciluse of thc high intraoval press lll'c. cggs oficn burst. cvcn with the lI se of hypcrtonie 
fixa tives: 

ii. contro llcd piere ing. in order 1101 10 destroy arcas 10 be ill vest igalCd. is ofteIl very 
difficult 0 1' evc ll impossible; 

iii. sllffieient in filtration of the eggs is limi ted 10 thc are<! of picrci ng. evc ll wil h the use 
o f' \o\v viscosity resi ns such as SPUR R. 

Fig. Early blastoderm stage of Sal/('{/s,WlII;a berh'se; rvliehacl. 1903. TEi'vl o"c rview. sagillnl 
SCCtiOIl . b "" blastodermal cell. y = yolk pinteleI. v "" vi tdlinc membrane . Bar = 30 ~tm 
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The tl SC 01' sodiul11 hypoch lo rite as recommcndcel in Ihi s study aJlows any dcsi rcd 
quantit y 01' spcc imcns to bc produccd anel makcs picrci ng thc cggs supe rfluoll s. These 
unp ie rced cggs. morcover, rCm<ll11 intact and the eggs are evcnly inf'iltra ted ( Figs I, 2). 

Fig.2 S berlesei. Same stage as fig. I at hi ghc r magndicil tion . I = lipid drop!cL n = nuclcll s or 
blastoderma! cel t. y = yolk platc lcL arrowhcad = mitochondrioll . ßar :: 3 ~lJ11 

Tcc hni q uc 

Spec ial baskc ts are lI scd in order 10 silllulta neollsly process thc dcs ired qllantity of 
eggs through all s teps 01' ou r proccdurc . These cons ist 01' BEEI'-.I-eapsul es, thc bo ttolll of 
whieh has beeil rcp laeed by a finc -l11esheel pol yamide ga uze (45 ~Im ), attachcel with a fin e

(ippcel so ldering iron . 

i. place for 120 s in 0.5 %, sodiulll hypochlorite so lut ion (a cOlllll1crcial hygicnic cleaner. 

DanKlorix. is used): 

i i. rinse 3 times in 0.1 M cacody late buffe r (4 % suerose): 

ii i. pr imary fixation for 15 min in Karnovsky"s fixative (4 '% s tI emse); 

iv. 2 x 5 min in 0.1 M eaeody latc buOer: 

v. secondary fixat ion for 30 mi n in 2 % osmiu lll (ct rox ide, 

vi. 2 x 5 min in di stillccl w<IIe r: 

vii. 5 min in 50 %, 70 %, 80 %, anel 90 % e tha nol ; 
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vi ii . 2 X 5 mi n in 100 % et hanol: 

ix. 30 min c<l ch in 100 % ethanol : resin (S PURR ) 3: 1. 2: I. I: I. 1:2. 1:3: 

x. 2 x I h in pure resin; 

xi. polymerisation Oll 60 oe for 18 h. 

Ta appJy DUf procedure succcssfull y, thc fo l1 owing po ints are recolllll1cndcd. Exposurc 
limes 10 sodiul11 hypochlo rilc lcss Ihan J 20 scconds rcsult in insuffi cieIlt infiltrati on. 
Exposurc limes lo nger th an 120 secands damagc thc cggs; Ihi s ranges rrom ti ss uc 
des tructioll 10 bursting. Invcstigat ions of cggs of' other mite taxa, howcvcr. may rcquirc 
modificd cxposurc time 10 thc sodiulll hypochlorilc, duc 10 possib1c stfuctural differences 
in egg shcl! anel vite ll inc membrane. 

Shortcning Ihe procedurc by om ilting Iwo or lour infi lt ration steps ( 100 % ethanol 
resi n), as wc ll as abbreviating the respecli vc infi ltrati on limes do not yield sali sfyi ng 
res ults. 

The addition of 4 % suerese 10 the bu ffc r so lu tion emd the fixat ive turned out 10 be 
adva ntageous for the structural preservat ion o f ti ssues. 

Oisc ussioll 

Sodiul11 hypochlorite (»bleaclH<) has hitherto not becn lI scd as n I11cnns of removing the 
shell of mi lc cggs in TEM in ves tigat ions. Thc onl y recorded lI SC o f 5 % bleaeh is by 
TIIO~ I /\ S & TELFORD ( 1999), who inves tigated of the eggs of the oribntid Archego::eres 

IOllgisetoslIs Aok i, 1965. These allthors, howevcr, lI scd sodilll11 hypoehlori tc in cOlllb ination 
with a h c planc~ro rm a l dchyde fixation allel sllbscqucnt dcv itc ll ini sation in a hcptan e
I11cthanol solution. Such CI proccdurc, applied to cggs 01' Dmsophila ssp., is suitable ror 
nuorescence aJ1(1 SEM studies: its lI se in TEM investiga tions. howeve r. led 10 unsali s~ 

facto ry results (WIESC11A US & NOSSLEIN-VOU t/\I{[) 1986). 

The lI se of bleach in conllcctioll with standard fi xat ion and infiltration precedures yields 
ve ry sati s fyi ng rcsult s withi n accep tablc tim e I'ramcs. Thi s is espcciall y crue ial in 
embryologica l studies, which aim at dcmonslrati ng cOllti nuolls scries 01' dcvelopmcllta l 
steps and requirc considcrablc quantit ies of matcria l. 
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