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was stressed -by Hansch. It was also 
pointed out that, in alkyl diethyl phos- 
phates, the hydrophobic character of 
the alkyl group could be all-important, 
quite unlike the two aromatic series 
described previously. T. Fujita (Kyoto 
University) described collaborative work 
with I. Yamamoto and M. Nakajima 
on the analysis of activity in nico- 
tine analogs. The role of electronic, hy- 
drophobic, and hydrogen bonding fac- - 
tors was considered and also the dis- 
tance between the pyridyl and pyrro- - 

lidyl nitrogens. Although nicotine prob- 
ably acts on the acetylcholine receptor 
in insect ganglia, there were similarities 
between the effect of factors upon ace- 
tylcholinesterase and insecticide activity. 
Both were favored by substituents of 
low electron affinity and marked hydro- 
phobic character. The results lead to a 
modification of the simple model which 
stressed the importance of coulomic 
interaction between cationic nitrogen 
and the anionic site of the receptor or 
the enzyme. 

The metabolism of insecticides is 
commonly of major importance in de- 

fs .. - termining toxicity, selectivity, syner- 
gism, and biodegradability. The role of - --- 5 5 

microsomal systems, both in insects 
and vertebrates, in metabolizing virtu- 
ally all insecticides, has been a subject 
of intensive interest in recent years. R. 
Kato (National Institute of Hygienic 
Sciences, Tokyo) investigated various 
factors affecting drug metabolism by 
liver microsomes of the male rat. Drug- 
oxidizing activities were influenced by 
hormones and abnormal physiological 
states. However, the effect appeared in 
different ways for different substrates 
(inducers). For example, the magnitude 
of spectral change induced by hexo- 
barbital was decreased by methylehol- 
anthrene, but increased by administra- 
tion of androgen, to the castrated rat. 
However, the change induced by aniline FOR BLOOD BANKS AND SMALLER LABS 
was increased by methyleholanthrene; 
androgen did not increase the change. 
The difference in the androgen depend- 
ence for the substrate interaction with 
cytochrome P-450 may be a factor re- f EVERYTHING? I 

sponsible for the difference in the al -__________________ 

terations of the spectral change between Our new model lOR "Clini-Fuge" was designed especially for versatility and 
aniline and hexobarbital under the ab- high performance at low cost. 
normal physiological states. It was sug- It is probably the lowest cost refrigerated centrifuge available today, with a 
gested that the magnitude of substrate- temperature control range from -20' C. to 40' C. 
binding with P-450 is one of the rate- Features include 4000m1 capacity trunnion rotor to handle blood bags, blood 
limiting steps in the drug oxidation. bottles and lOOOml bottles, continuous reading tachometer, electro-dynamic 
D. J. Hennessy (Fordham University) braking, timer and auto.transformer. Convenience, quality and economy... 
reviewed the effectiveness and selectiv- throughout. Write for Data Sheet lOR. 
ity of several types of carbamate syn- LOUROES S - > 

ergists; he argued that the potential  SWEET HOLLOW ROAD, OLD BETHPAGE, NEW YORK 11804>516-694-8686 
of some of these for practical utility LOURDES CENTRIFUGES ARE SERVICED IN EVERY STATE. 
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was good, even though not presently phonate EPN. Comparisons were made 
realized. He pointed out that the target with parathion labeled with 32 and 
of the synergists was the insect micro- 535* Cleavage at the aryl group was im- 
somal oxygenase system, and discussed portant, as well as the expected activa- 
the mechanism by which the synergist tion to paraoxon (with  going to 535 

attacked this target. Replacement of sulfate) and its subsequent degrada- 
hydrogen in the methylene group of tion. Parallel studies performed with 
methylenedioxybenzenes by deuterium diazinon suggested that in this case also, 
substantially reduced the synergistic two-thirds of the metabolism by isolated 
ability, suggesting that the methylene microsomes occurs through cleavage of 
group was involved in the attack. He the "leaving group" by an oxidative 
suggested that the current debate as to process. Similarly in the housefly, there AMERICA - Ji->/- whether the active attacking species was substantial cleavage of the 

through the Sobotka - was a benzodioxolium ion or a free group of parathion, and the evidence 
Organization S radical could be resolved if one argued was that this was again by a micro- 

that the parent compound was con- somal oxidase rather than by a by- 
verted through a free radical mecha- drolase. In two species of Rhizobium 
nism to the hydroxymethylene-dioxy bacteria, 'by contrast, most of the me- 
derivative and the latter was in equilib- tabolism was to aminoparathion, al- 
rium wit-h the diheterolium ion, of though about 10 percent of the com- 
which it was a pseudo-base. He pointed pound was degraded through aryl 
out the plausibility of the diheterolium cleavage. R. M. Hollingworth (Purdue 
ion, which is an aromatic species, form- University) reviewed the cleavage of 
ing 7r-complexes with iron or copper in organophosphorus triesters by liver en- 
the microsomal oxygenase and sug- zymes, paying special attention to the 
gested similarity in mode of action with soluble 0-dealkylation system which 
organic thiocyanates, propynyl ethers, has glutathione as a cofactor, and to 
and -aryloxyalkylamines. S. Kuwatsuka the oxidative dealkylation pathway 
(Institute of Physical and Chemical Re- catalyzed by microsomes. Studies of 
search, Saitama) examined the mode of the metabolism of C14-methyl-labeled 
action of methylenedioxyphenyl syner- methyl paraoxon in mouse liver homog- 
gists. These synergists inhibited the mi- enates showed that most activity was 
crosomal hydroxylation of various in- in the supernatant fraction, and that 

INCOMPARABLY secticides, and themselves were de- in this fraction there was a dependence 
graded through hydroxylation by the on glutathione concentration. This sys- 

SUPERIOR same microsomal system. There were tem showed a pronounced preference M ICROMANIPULATOR no essential differences between de- for 0-methyl phosphates. Studies in 
methylenation, demethylation, and ani- the whole mouse showed that when 
line ring hydroxylation. His study on the labeled methyl group is removed, 
various cases suggested that though it is catabolized to volatile compounds 
the methylenedioxyphenyl compounds which can be recovered in the respired 
may serve as alternate substrates or air. Supplementary evidence on the im- 
competitive inhibitors for the micro- portance of glutathione in in vivo 
somal hydroxylation, other factors may metabolism was the finding that liver 
modify this basic mechanism in various glutathione was substantially decreased 

degrees. The possibility that formate re- when the phosphates Sumithion or 
I leased from the methylenedioxy moiety Sumioxon were administered; Sumith- 

reacts with microsomal enzyme was ion administration reduced the liver 
denied; but catechol released may act glutathione level by almost 50 percent. 

- . I. ,. *, - ., as an inhibitor. Possibly an allosteric In other experiments, methyl iodide 
. effect on the microsomal components (135 mg/kg) was administered to mice 

. I . e . .... may be produced by the synergist. and caused no overt symptoms, yet re- 
el - . I P. A. Dahm (Iowa State University) duced the liver glutathione level to 

. discussed the work performed in his about one-third in an hour; such treated 
- . . 'I. I I laboratories on the degradation of phos- mice were ten times more susceptible 

phorothionate insecticides by a micro- to Sumithion poisoning. It is clear that 
somal system requiring oxygen and glutathione-dependent degradation is 
NADPH2. It has been shown that such an extremely important pathway in the 

a system splits aromatic phosphorothio- metabolism of 0-methyl organophos- 
nates (P=S compounds) at the aryl phates. 

corn pa ny, inc. phosphate bond; phosphates (PO In the glutathione reaction just dis- 
Importers and Distributors of compounds) are not usually split in this cussed, organophosphates are acting as 
Microscopes and Scientific Instruments way, an exception being n-propyl para- alkylating agents rather than phospho- 

oxon. The data covered a number of rylating agents. M. Eto and H. Ohkawa 
Finn Court, Farmingdale, N.Y. 11735 * 516-293-9212 parathion analogs and also the phos- (Kyushu University) have shown that 
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saligenin cyclic phosphates are particu- 
larly good alkylating agents. They form 
5-salicyl glutathione in the above liver 
system. Furthermore, because they sa- 
licylate oximes quite readily, oximes 
cannot be used to reactivate cholines- 
terase which has been inhibited by these 
phosphates. One finds that the oxime, 
instead of dephosphorylating the in- 
hibited cholinesterase in the usual way, 
removes the salicyl group and so yields 
an "aged" enzyme, whose esteratic site 
now has an ionic phosphate group 
bonded to it. Saligenin cyclic phos- 
phates are fairly readily hydrolyzed to 
salicyl phosphates, which then can be 
converted to an O-hydrobenzyl cat- 
ion, which in turn readily alkylates 
amines and mercaptans. Consequently, 
SH-enzymes can be inhibited by this 
route, and the fungicidal activity of 
saligenin cyclic phosphates appears to 
be due to this SH-alkylation. 

J. Miyamoto (Sumitomo Chemical 
Co., Osaka) described studies on the 
metabolic fate in rats of Meobal, 3,4- 

dimethylphenyl N-methylcarbamate, 
using a 4-methyl-14C-labeled sample. 
When orally administered, it was easily 
absorbed and distributed into several 

s . S tissues within 15 minutes and then ex- 
creted rapidly and almost completely 

Circle No. 98 on Readers' Service Card within 4 hours, mostly into urine and 
to a small extent into feces. At reast 
28 metabolites were shown in urine, 
while the unchanged carbamate was 
less than 0.5 percent after 48 hours. 
A thorough examination of the chemi- 
cal structures of the metabolites both 
in vitro and in vivo revealed that the 

Shandon-Terumo Microlitre Syringes major metabolic pathway was the hy- 

promise to be equal to or better than droxylation of either ring methyl group 
brands you are now using. followed by further oxidation or con- 

jugation as glucuronides. Hydroxyla- 

Meticulously inspected and individually tested, these syringes sport tion of the N-methyl group and hy- 
micro-lapped plungers, well-aged thermometer glass barrels, and drolysis at the carbamoyl moiety were 
assure reproducibility and accuracy of 1% capacity for lOj.4 models. minor routes. 
Sizes range from 10 pl to 100 jul. Order immediately in fixed (left) or Metabolism is one of the important 
interchangeable needle (right) types, with and without guide bars factors involved in resistance to in- 
(below). Interchangeable needles are available in 2 styles, 5 lengths secticides, a phenomenon which has in 
and 4 point styles. Send today for data folder and prices to Shandon some cases confounded attempts at in- 
Scientific Company, Inc., 515 Broad Street, Sewickley, Pa. 15143 sect control. F. W. Plapp, Jr. (Texas 
(Pittsburgh District). A & M University) presented a review 

of the status of our information on 
resistance mechanisms in houseflies. 
The numerous kinds of resistance ap- 
peared to be the expression of seven 
major genes, although additional genes 
might make minor contributions. He 
stressed the multiplicatory nature of 
resistance which occurred when two 
genes were involved with a single com- 
pound, for instance, one gene con- 
trolling penetration and another con- 

PITTSBU RGH * LON DON * FRANKFURT trollingmeta-bolism.Thereappearedto 
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be only two kinds of resistance. One 

involved semi-dominant genes acting 
through a detoxifying mechanism. The only 
other involved recessive genes confer- 

ring resistance by various other mech- 
anisms. Only the former type ap- from 
peared to be capable of being over- 

come, for instance by the use of syner- TL 

tractable. Plapp pointed to parallels be- ieCn iiiLb 

gists; the latter type appeared to be in- 
tween resistance and the induction of 
enzymes by their substrates, a phe- ADD THE NEW 
nomenon thoroughly explored in micro- 
organisms. He had been able to induce MULTICAVITY 
microsomal oxidizing enzymes in in- 
sects by treating with DDT. The possi- MICRODIALYSIS CELL 
bility therefore exists that the relatively 
simple view of resistance as involving 
Mendelian selection among randomly 
fluctuating levels of detoxifying en- 
zymes (for instance) might need to be 
replaced by a model in which the select- 
ing agent actively increased the level 
of detoxifying enzyme. A study of the 
effects of insecticides at the nuclear I 

level was clearly called for. 
Certain aspects of the toxicity of 

organophosphate insecticides were dis- S 

cussed. T. Saito, T. Miyata, and K. 
lyatomi (Nagoya University) described 
the effects of chronic poisoning by sev- 0.1 ml, 0.2 ml, 0.5 ml, 

eral such compounds. By frequent ex- 4 - 6 or 8 places 

posure to subacute doses of dimethoate THE 

and Sumithion contained in food (300 TO NEW 

and 1000 ppm, respectively), an ac- 
cumulation of physiological effects STIRRING FLOW 
were observed in mice, such as the DIALYSIS CELL 
occurrence of typical organophosphorus 
toxicity symptoms after several days, 
reduced growth rate, and marked in- 
hibition of cholinesterase and aliesterase 
activities of -brain, blood, -and liver. 

Krypton. We have it for you pure However, such effects were very small 
or ultra pure or radioactive. In all or absent with trichlorphon. The met- 
kinds and sizes of containers. 

For this year's catalog, write: abolic pattern as observed with the 
Rare and Specialty Gases Dept., use of labeled insecticides was altered 
Airco Industrial Gases, 575 Moun- by continuous administration. Of in- 
tam Avenue, Murray Hill, N.J. terest was that such insecticides did 
07974. not accumulate in the tissues, although 

giving marked chronic effects. 
There has been a resurgence of in- 2.5 ml with Spinbar? 

terest in botanically derived insecti- 
cides, which will undoubtedly increase and you have the 
as the chlorinated hydrocarbons are most complete line of 
phased out by legislative action. J. 
Fukami, T. Mitsui, T. Shishido, and Equillbrium & Flow type 

* * K. Fukunaga (Institute of Physical and Dialysis cells & accessories 
Chemical Research, Saitama, and Na- 
tional Institute of Agriculture Science, Available at your laboratory supply house. 
Tokyo) discussed the causes of the Our NEW supplement is now available. 

selective toxicity of rotenone insecti- For your FREE copy write Dept. E-4 

cide between -mammals, fish, and in- 
sects from a biochemical point of view. TECHNILAB INSTRUMENTS, INC. 
Vitamin K8 played a part in restoring Subsidiary of Bel-Art Products 

the mitochondrial respiration inhibited PEQUANNOCK, N. J. 07440 
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by rotenone or piericidin A in the case 
of rat liver, but not in the case of in- 
sect tissue. This may be due to the re- 
duced DT-diaphorase activity in in- 
sects. For metabolic degradation of 
rotenone, qualitative and quantitative 
differences in the soluble fractions de- 
rived from various organisms were 
also an important factor; one derived 
from mammals and fish enhanced 
the production of water soluble me- 
tabolites, while one from insects did 
not. Of interest was the probable pres- 
ence in -the soluble fraction derived 
from insects of a natural inhibitor, 
which was found to be a protein of 
molecular weight of 6,000 to 15,000. 
I. Yamamoto (Tokyo University of 
Agriculture) reviewed the problems of 
pyrethroid insecticides, which interact 
with the nerve axon. Recent electro- 
pysiolo ical studies disclosed the 
mechanism of action at the cellular 
level: effects on the negative after-po- before you 6 - 
tential are the cause of abnormal ex- 
citation and convulsions, and the block 
of both sodium and potassium con- 
ductances is the cause of paralysis. 

Wald 
However, manyp roblems, such as the 
primary site of action, central or pe- 
ripheral; the mechanistic difference for 
knockdown and kill; the molecular 
aspects of the interaction with the nerve 
components; the cause of the -effect on 
the negative after-potential; and the 
chemistry of the neurotoxin released by 
intoxication, remained to be solved. On 
the other hand, our knowledge of the 
metabolic pathway of pyrethroids in in- 

sects and mammals has greatly pro- 

gressed. Oxidation is a major mech- .- - anism. While the structure-activity rela- 
tion has remained empirical, the es- 
sentiality of gem-dimethyl group on the 
acid moiety was recognized and the 
introduction of new alcohol moieties 
provided several potent new pyrethroids. 

The relation between insecticides and 
the nervous system was further ex- 
plored. M. Sakai (Takeda Chemical 
Industries, Kyoto) reported the mode 
of insecticidal action of nereistoxin, a 
poison from a -marine annelid, Litin- 

brineris heterapoda, and having the 
structure of 4 N,N dimethylamino 1, 
2-dithiolane. Electrophysiological ex- 
periments gave evidence that it com- 
petitively -blocked the acetyicholine re- 
ceptor of the cockroach central ner- 
vous system -by depressing excitatory 
postsynaptic potentials without potenti- 
ating the postsynaptic membrane p0- -7 5 - - - 
tentials, in contrast to nicotine and 
eserine. The ganglionic blocking ac- 
tivity of the derivatives was nearly pro- Circle No. 26 on Readers' Service Card 
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portional to their insecticidal activity. 
Cartap, which is 1,3-bis(carbamoylthio)- 
2-(N,N-dimethylamino) propane hydro- 
chloride, was developed from nereis- 
toxin and used in practical insect con- 
trol, particularly for lepidopterous in- 
sects. It probably acts by being con- 
verted metabolically into nereistoxin 
or its -dihydro form. R. D. O'Brien 
(Cornell University) described the first 
successful attempts to study the acetyl- 
choline receptor in -broken cell prepara- 
tions. Evidence was provided that 
preparations from the electroplax of A 
the electric skate Torpedo, and from 

a a housefly head, contained receptor ac- 
I I tivity, which -could be followed by the 

binding of tritiated muscarone in con- AVANT' ' 

centrations of the order of 10- OM.U U 
g The evidence -included the suitability HIGH VOLTA 

of the location, the high affinity and IIIUL 
reversibility of the binding, the appro -fl flfl 
priate amount, and above all the ap- fliI'LI' LUCITE TANK 

propriate response to selected blocking 
agents. Evidence was provided that the ELECTROrnuLI 

55.. ,  .-S plax receptor was a phospholipopro- 
.siN> tein. The effect of numerous blocking SYSTEM 

agents suggested that the plax receptor 
was of the classic neuromuscular type, 

S- as is generally believed, -but that the 
housefly receptor was of a mixed mus- ieru 
carinic and nicotinic type. In addition, FLAT PLATE iinE &.L?; the housefly receptor was unexpectedly ST ECONOMICAL 

 blocked by compounds such as tyra- MO 

promise that the receptor in the insect AND WAY ,ThecRcLabwasherS mine and hordenine. The findings gave FASTEST 
might be quite unlike that in the verte- 

The new CRC Labwasher? brate and might offer the possibility of TO SEPARATE 
designing new kinds of insecticidal com- 

offers improved glassware pound. , Amino Acids, Dansyl Derivatives, Con- 

washing plus plasticware cycle. Finally, some new techniques of in- jugated Steroids, Sugar Mixtures, 
Sets up in seconds. No Costly installation terest to students of insecticide action Nucleotides, Multi-Sample Screening, 
charges. And no inconvenience. Quick.discon. Peptides, Catechol Amines. 
nect coupling includes universal adapter for at- were described. N. Kurihara (Kyoto 
tachment to any water tap. Smooth-working and H. 55:N. ball-type casters lock for stable operation. And University) and B. Nakajima 
a three-wire cord-over eight feet long-makes Shindo (Sankvo Company) have de- - ' ' 
direct connection to distant outlets possible. S 
Operates on 115 volts - 60 cycles. frozen for 

They cut glass labware breakage in half, and veloped a new technique 
soon pay for themselves in man-hours saved, whole insect body autoradiography. 
* Choice of tap or distilled water rinses (up to 3) With the use of labeled compounds on 
* Dual-Temp Forced-Air Drying RECIRCULATING 
* Booster heater for elevating and maintaining the American -cockroach, it was shown 

water temperatures 
* Convenient front loading with roll-out racks that -y-BHC penetrated much faster WATER COOLER POWER SUPPLY 
* 16 stainless steel accessory racks handle glass than the /3-isomer and reached almost . . - 

labware or plasticware all parts of the central nervous system, - . . . . . . 

For more information, crop, and gizzard within 15 minutes, so - 

request Bulletin No. (A.04) but very little if any reached the area * * - * . ..- 

of the fatbody. Of interest was the 0 6 0 .6 

striking difference in the penetration S 6 

pattern of -y-BHC and nicotine into - 6 - - - 

the central nervous system: y-I3HC - - 0 - 6 accumulated at the peripheral region 
THE of the brain, ganglia, and other parts of 

  i'Z I  .. I.. the central nervous system, but not in- 
 rj  side, while nicotine penetrated into the 

c o. central nervous system very easily, and - 

18901 Cramwood Parkway the concentration difference between . - 

Cleveland, Ohio 44128 inside and outside the central nervous 
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system was very small. These studies 
were consistent with the known be- 
havior of nicotine and may throw a 
light on the mode of action of BHC. 
Y. P. Sun -(Shell Chemical Company, 
Modesto, California) discussed the 
complicated interplay of events which 
follows the treatment of an insect 
with an insecticide. He described a 
method by which a given dose of 
insecticide could be injected into a 
housefly over a ti-me period varying 
from a few seconds up to many hours. 
In general, the toxicity of any insecti- 
cide was reduced -by giving the dose 
over a long period. It was of special 
interest that dieldrin, which is not me- 
tabolized by houseflies, was of much 
less toxicity if administered over 30 
minutes. The implication is that slow 
delivery permits the operation of other 
mechanisms (such as storage) quite 
apart from the anticipated increased 
role of metabolism which occurs in 
compounds such as organophosphates. 
It was also observed that, in a series 
of vinyl phosphate analogs of Azo- 
drin?, the toxicities by topical applica- 
tion varied greatly, but by injection of 
flies pretreated with a synergist the 
toxicities varied very little. The im- 
plication was that the compounds, - 

which differed only in their N-alkyl 
substituents, showed a great variation 
in topical toxicity only because of van- S 

ations in their penetration and detoxica- 
tion rates in the organism. 

The above papers are scheduled for 
publication in the near future by Aca- U 
conference is an attempt to provide ncompl icated 
demic Press. Another outcome of the 
information through a "clearing house" 
entists about the opportunities for re- E wirupnuri 

mechanism to Japanese and U.S. sci- 
search by visitors in the two countries. 
Scientists working in insecticide action 
or metabolism who would be inter- The Millipore PhoroSlide? Elec- Write for detailed information on 
ested in such information, should com- trophoresis System makes life the complete system including a 
municate with either one of the un- easier for people who are both- densitometer which shows the 
dersigned. ered by complicated, cumber- phoretogram on the face of a 

IzuRu YAMAMOTO some separation methods. cathode ray tube and procedures 
Tokyo University of Agriculture, The heart of the system is a for separating sertim protein, 
Tokyo, Japan 

R. D. O'BRIEN unique support strip that provides hemoglobin, haptoglobin, glyco- 
Cornell University, Ithaca, New York the high resolution of,cellulose protein, lipoprotein and LDH iso 

acetate without its characteristic enzymes. Immunoelectro- 
limpness and fragility. The phoresis, too. 
PhoroSlide strip almost snaps MiIIipore Corporation, Bedforc4 

Sterile Males for Control Of into the cell by itself and is dur- Massachusetts 01730. 
Insect Populations able enough to serve as aperma 

The increasing concern over pesti- nent record of the separated 
cides has stimulated greater attention, sample. 
to alternate methods of insect control. m illi PC)R E 

A meeting on The Application of the systems for analyzing and processing fluids 
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