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fa i r  preparations but it was more difficult to  find clean 
fields, probably due to the larger amount of organic ma- 
terial resent. Deciduous teeth were crushed. auto-

FIG. 3. Micrograph of cortical bone, autoclaved 2 hr at  
27 lb (270"F ) ,  agitated in Waring Blendor for 15 min, and 
subjected to i~ltrasonics a t  400 kc for 15 min. Magnifica-
tion x 34,500. 

claved, blended, and resonated. Glycol-ashed bone waH 
blended and subjected to  ultrasonics. Adequate micro- 
graphs were obtained in both instances. Bone thus pre- 
pared shows the picture of normal bone in the x-ray 
diffraction pattern. 

These methods are being used to investigate the sub- 
microscopic structure of bone. A paper is being pre-
pared which will detail the findings, interpretations, and 
conclusions obtained from electron micrographs of ma-
terial prepared by these methods. 
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During the course of experiments on the radioactive 
tagging of sporozoites of the avian malaria parasite 
Plasmodium gallinaceum, i t  was observed incidentally 
that  ingestion of Pa by host mosquitoes during the period 
of extrinsic incubation caused development of the para- 
site to be arrested. The present report deals with this 
observation. 

One hundred fifty Aedes aegypti were allowed to en- 
gorge on chicks that  were infected with P. gallinaceum 
and that  showed many gametocytes in their peripheral 
blood. Thereafter these mosquitoes were provided daily 
with 5% glucose solution containing radioactive sodium 
acid phosphate, the total radioactivity approximating 30 
mc. This material was soaked in a cotton pledget which 
was moistened occasionally with water. One hundred 
other mosquitoes, exposed to infection a t  the same time 
and in the same way, were subsequently provided with 
glucose solution only. Radioactivity measurements were 
made on a counting-rate meter (1) employing a thin mica 
window, bell-type Geiger-Miiller tube. 

Nine days following the blood feeding, ten mosquitoes 
from each group were dissected for determination of the 
presence of oocysts in their stomachs; all ten of those 
receiving glucose and PSacontained oticysts, as  did eight 
of those receiving glucose alone (see Table 1 ) .  No dif- 
ference in average numbers or stage of development 
of oocysts was noted in the two groups of mosquitoes. 
Five days later, mosquitoes from each group were dis-
sected to determine the presence of sporozoites in the 
salivary glands. No sporozoites were found in 93 mos- 
quitoes given PSa,whereas 11 out of 15 given glucose 
alone showed these forms (see Table 1) .  

Measurements of radioactivity were made on the sali- 
vary glands of 87 of the mosquitoes given PS2. These 
measurements were corrected for  decay to the time of 
first feeding of the PSaglucose solution. The lowest 
activity for  a salivary gland was 334 cpm, the highest 
was 14,000 cpm, and the average of the 87 was 2,400 cpm. 
I n  the absence of a reliable figure for the average amount 
of tissue involved in the salivary glands, it i s  difficult to  

1 This study was carried out a t  the suggestion of Dr. Robert 
Briggs Watson, then of the Tennessee Valley Authority, who 
arranged for the partial financial support from that source. 
Miss Lois Seamnns, of the Tennessee Valley Authority, per- 
formed many of the final salivary gland dissections. 

9 The radioactive phosphorus (Ps)used in this study was 
prepared in the cyclotron of the Massachusetts Institute of 
Technology. 
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eatinlute the tot:cl rncliatio~r delive~ed to the gl ,~ntl  itself. 
The ~ E c i e n c y  of 011s Ge~ger  counter corild be estirnatcd 
as  being :tpproxin~ately b0%, 2nd thiv -\vonld mean tha t  
there wore in the vicinity of 12,000 diai~rtc,grations p r  
minute in t l ~ c  average glands during the early part  of 
the fecding process. Owing to the extremely small 
amount of tissue irrvolved, this would suggest a \e rg  high 
equivalent roentgen ilostlge. On the other hand, in spite 
of sue11 a relntivcly high tlegree of radioactivity, it xyas 
sniprising that  there were no apparent deleterious effects 
on the mosquitoes themselves during the perioil studied. 
No gut csarninations were carried out on the 14th day, 
and therefore t l ~ e ~ e  a le  no data as to presence or absence 
of oiicysts a t  this time in the 93 mosquitoes th:lt silowed 
no sporozoites in the salivary glands. 

I t  appears tha t  the amount of radiation in the sali- 
vary glands and/or the niosquito a s  a ~vhole was suffi-
cient to arrest development of the parasites during the 
oiicyst stage. 

Reference 
L. Crwc:ilrcIr, S. S.. ~CVANS, tuld &~I)ODlt 'POS,  11.R. I)., Ii). 

Rr c. sc i. I?lstr. ,  1'333, 7, 450. 

Toxicity to Mice of Chlordane Vapor and 
Solutions Administered Cutaneously1 
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The toxicity of DDT to niammals llas 1)r.cii rather 
thoroughly ir~vestigated (2, 4, 7-9),  and i t  is now known 
tha t  acute intoxication causes nervous disorders, and 
chroliic in toxica t io~~results in fa t ty  dcgc.neration and 
necrosis of the liver. The newer insecticide, ('hlordanc,2 

1- Authorized for publication as paper No. 1542 in tile Jour- 
r i ~ lseries of the Pennsylvania Agrirulturt~l Experiment Stu- 
tion. This work wns financerl by a grant fronr the John G. 
Vogel I\lemorial Funtl. 

>The Chlordane used in these experiments was kindly sup- 
plied by the Julins Hynrnn Company, to which we wish to 
P X ~ ~ P P Sour nppre(*intion. 

howevei, IIRS ie('~'ivedI I I I ~ C I ~ I  111 gentwl,  I ~ Sless :~ttention. 
action is aiinilar to t11:lt of I)T)T, but i t  is rnorc readily 
absorbed th~ollgli  t h t~  bkirr (1, 2, 6 ,  8). 1,ike Dl)T, i t  
c:luses 1iep:~tic rlei rosis in chronrr in to~ic  ution ( 2 ,  6-10). 
The picscnt i~lr~cstigation was ins t~tuted  to deteiinine the 
effects of l o~ tgcorrtinned apl)licatrolr of sm:rll qaantitres 
of Clilorda~~e CYto tbe akin, :lud also to d ~ b c o ~  tlw possible 
toxicity of its vapor. 

li'ive g1oul15 of r i ~ g i n  feni:rle Snias :11l)iao niicc 1% rrc 
ilaed iir t l ~ e  expc>ri~nc~nta: 'Pen mice ~eccivttd no tr clntino~t 
and seivecl as ?on t~o l  g ~ o n p ;  16 miccl rcccived cnt:~ne LL 

ously 0.01 1111 of odorI(&sske~osene (Ueobasc) daily f ' o ~  ;i 
days pel week; 16 mice ~ccrtbed cutnneoosly 0.01 ~ n l  of 
2% Chlordane solitttoi~ I I I  odo~leas Itrioscirc ( 7  4 rrig of 
('hlordane ltcl kg of Iwdy wt per day) daily for  5 c1.0h 
per wcrk; 16 11iice rcc~eived cutaileoualy 0.04 nil of 2% 
\vettnl)le pol\ c'ci \~ l \p t~ns~oirof Clr1ord:tne daily foi 3 da  r i, 

pc'r neeli; 60 1111cc in foul suhgroupa nrcre expoacd to 
f ' l~ lo~danepot foi  (1ifrt.1 ?nt peiiods of tinri.. \ 

The aiiionnta sc.lcc tc~dfoi application to tlrc lnicr cur 
~ r s l )o~~c ledto doses nhiclr :t man nercnnglrt ~ c c c i \ c ~  li(1 
to l~avc  Iris 1ia11db : L I I ~  :u~rrs \vettc(l to tlrr eI!)o\\.s. 
cause of tho higl~c,~ \lirfac.c. tcllsiorl of thc rrett,rhlc 
powder sn~l~rnqiotr, n r o ~ t ~of this tIi:~n of t l t ~  lieros~11(1 
bolution is rcqnircd to cffcct the s:unc \\etting. 7'11~ 
solutions worc dpj)lieil f i o ~ n  n iniclopil~ettc to the intra 
scapular region of tlrc, iniee. When :~l)plicd a t  that  spot, 
the solutiorrs are d~fiicult or itnl~osstblc f o ~  a ~tiouscto 
rclmove by itself. l':\tclnded obsel.vations slrowetl that 
the mice made no effort to lick each other af ter  one or 
two tastes of tlrr kerosene. or Chlordane solntions. ' r h i~ \  
the materials entered the body through the sltin and uct P 
not ingestsd. Hincc sornc of the Chlordane c\~:~por:ttc(l 
from the skin, there must have been some inlmlation of 
the vapor, but probably not 111 appreciable amounts. 

The cutaneons t~t~:i tments were continued for  a tot:~l of 
20 weelts, 5 d a ~ sPI ne1.k. 'I'hc total amount of Irero 
sene or Cl~lord,~lle lielosene solution applied to each n~ouzc 
was 1 ml an2 i t  containetl 20 mg of Chlordane (740 ntg/ 
kg  body weight). 'J'he tottll amount of Chlordane :ti) 
plied to cac.11 ~rronic in the group receiving applications 
of the wettable powder was four times this. Every 
month one mouse from each group, selected a t  randonr, 
was sacrificed for autopsy, and the tissues were fixed foi 
histological study. Only the livers have been s t r ~ t l i ~ d  
histologically so fax. 

For  tests of lapor toxicity, two types of setup -\reicx 
used. I n  the first, 1 6  ~ t ~ i e c  honscd in :Iwere wire mcrh 
cage supported in a box (12 in. x 20 in. x B G  in.) withont 
touching the bides. This box n:rs covered with thrce 
pieces of glass with 4 in. spaces between for ventilation. 
Once every 3 neeks, a strip about 2 in. wide :~lonnd tlrcl 
inside of the box was painted with about 5 g of Chlor- 
dane. The eoneentration of (3hlord;tne v a p o ~  was esti 
mated a t  about 25% ratnr:ttion a t  thc start  of the eu 
pcrirncnt, and as 2 ~c~zrrlt of rnattarir~l on of s ccu~~~u la t ion  
the strip, a t  abont .50yo satirration a t  the eo~rclusion. 
Since quantitative t t~s ts  for Chlordane vapor in air  do 
not exist, these arcs only approximate estimates. The 
amount applied to the box was considerably higher t11a11 
that  \vhicli would lw applied in pest control practirr,, :~nd 


