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tions, which arc stimulatcd (o synthesize DNA by contact
with antigen, cnter a resting phase until stimulated to re-enter
division by sccondary exposure to the same antigen. By
delinition these would be memeory coclis, They apparently
correspond” o Mitchell and Mitler's “educated T fympho-
cytes™? for they were only observed at a time when the mitone
response of thymus-derived lymphocvies is maximal?. We
arc curtently secking direct expetimental proof of their identity.
Previous atiempts to extabhsh this pamt*! have failed, perhaps
because of the use of Sa/monetla antigens, which are poar
stimulators of thymus-derived cells'®. Our finding implies
that cell replication may serve as a means of enlarging andjor
altering the pool of thymus-derived cells capable of reacting
with certain antigens.  Replication may not, however, be
cssential to the hetper function of these cells'?.

At the peak of the sccondary response to SRC 30-40° of
the cells in mitosis in the spleen are thymus-derived®,  Thus
we were anitially. surprised to find only 8-9% of the spicen
oclls responding mitotically to 4 sccond injection of antigen
which showed evidence of having responded in the carlier
primaty fesponse. It is important to remember that the work
delincating the time and magnitude of the response of thymus-
derived cells to antigen was carricd out in irradiated, thymus-
grafted mice. ‘Thus it is possible that there may be some
differences in normal mice. If there should be any significant
diffcrences, however, there would prabably be an increase of
thymus-derived cclls responding in normal nuce.  Davies ¢f
al. have shown that increasing the number of recoostituting
thymus grufts up to a paint wercases the number of peripheral
thymus-derived cells®,  This inoicase docs not, however, alter
the pereentage of thymus-derived cells responding to antigen
in lymph nedes nor docs it chuange the timing of their susponsg.
It is possible that some thymus-derived memory cells lost their
fabe) through division after the period of Jabelling. We are
investigating the possibidity of recruitment nf thymus.derived
cclls by other thymus-derived cells responding specifically.
The small number (0- 12,0 of labelled cells found n control
aninials may be due, at least in part, to the emergence and
subsequent response of a few thymus-derived ceils which were
undergoing division in the thymus at the time of thymidine
administration.

The chief conclusion we should like to draw from this
experiment s that one result of the NDNA svnthesis which
follows primary antipenic stimulution is the generation of
memeory cells,  The ahility to 1dentify these cells should be of
value in characterizing them further. )
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Note added in proof: Since we submitted this manuscript,
another repart in which memory cclls were identified by
autoradiography, has appeared. Bosmann, C., and Fecldman,
J. D., Clin. Exp. Intmnunol 7, 565; 1970,
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Polychlorinated Biphenyls: -
Photolysis of 2,4,6,2',4',6 -
Hexachlorobiphenyl

Many aromatic organochlorine compounds are readily utilized
or otherwise decomposed by a number of specific micro-
organisms. In the environment, however, these compounds
arc velatively stable and resistant to gencral microbial hieak-
down. For many of these compounds photochemical deera-
dation, induced by the ulfraviolet content of the Sun's hpht,
may be a major pathwity of decompnsition.

Because a large number of pesticides contain a chloroiro.
matic moiely as a primary structural f{cature, considerab?s
attention has bheen paid to the photolysis of these comnn-
pounds' 7. Photochemical decomposition of chlorobsphent I«
may be a significant process in the cnvironment because the.
absorb in that region of the ultraviolet (ref. 8 and our unpub-
lished demonstrations) which is available in natural canditionrs
{compare rcf. 1) from sunlight.

Commercially available polychlorinated biphenyls (PO
for cxample “Asodm’, consist of a complex mixtute of chlor-
inated biphenyls which can be rescohved into more than s
peaks by guas chromatography on 'Scot columns' {private
communication from . J. Sissons and G. M. Telling:
As it is difficalt to correlate data from such a complex mixture
we have synthesized a series of isomeric di, tri, tetra, penta,
hexa, octa and decachlorobiphenyls to facilitate fundameniat
studics on analvtical, biological and chemical aspects ot
PCB (manuscript an peeparatian). We have also shown that ol
these compounds give strong molecular ions on eleciron

Tablo 1 GLC and Mass Spectral Data for Hexachiorohohent
fhotolysis Products

Relention time * Chlorine t

{mia) mfic of N content
TLC band I
Peak 1 5.6 -1 0
Peak 2 8.2 -4 0
Peak 3 9.9 222 2
Peak 4 135 256 k]

. Peak 5 14.1 290 (250) 4,(3")
Pcak 6 19.0 324 (290) 5, (4")
Peak 7 | 29.7 158 6
Peak 8 56.9 304 2

‘TLC band N
Peak ! 19.6 290 4
Peak 2 20.8 324 5
Peak 3 35.2% 358 6

* Conditions: nstrament, Hewlett Packard $750; cnlumln, 8
Qi -1+ a7, SE30-on ‘Chromosorh™ (AW} 0 80 miesh 57 | 2
outside dumicter, ghass: injection port temperature, 2207 C0 volen n
temperanare, 1757 O Lare somzation dotedtor temperetofe e
coltection nory tempurature, 230 O, heliam tlow rate, 40 nd mim

ToERrorn e ompe et distnbution, UL e

¢y derarbon peaks, M notdentinied.

§ Conespoading 1o starting matenal,
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Fig. 1 70 ¢V mass spectium (DuPont/CLC 21-110B v
instrument).  The temperature of the sample, controlled € L
indcpendently from the source temperature'™, was 40 H
C. Yhe intensity of jons corresponding to the com- 2wk
oncnls (('l.,r CLMCle, Cly=Cyu ML, and so om) [
in the minture varics with sample temperature. Each
isomer shows an M *-70 jon as the most important 3
fragment.  These ions arc indicated as Clg-70, Cly-70,
and so on. W
H—.
100

Impact, followed by less intense ions resulting from successive
loss of Cl and/or HC) (manuscript in preparation).  As the
gencral formula for PCB is Cy,H,....Cl, the molecular ions
of individual isomers are thus readdy recognized in a mass
spectium of a mixture of these compounds (compare ref. 9).

We now wish to repart the photochenucal bhehaviour of
2,4,6,2°,4°,6"-hexachlorobiphenyl. A sample of 25 me of this
compound in 2.0 ml. of hexane was rrudiated at 2., 3100 A for
100 min.  Thin-layer c¢hromatography, using “Merck Stlica
Gel 1-254" and hexanc, revcaled the presence of two major
bands: band I (R, 0.40) and band Il (R, 0.65, corresponding
to starting material).- The mass spectrum of band 1 (Fig. 1)
indicated mnlecular ions corresponding to di, tri, tetra, penta
and hexachlotobiphenyls. Gas liquid chromatography (GLC)
of bands I and Il revealed eight and three major peaks re-
spectively.  Retention times and mass spectra data for all peak
components are reported in Table 1. When irradiation was
carried out in methanol, similar results were obtained. but in
addition a third and more polar band appearcd, containing
oxygenated polychlorinated compounds with structures which
have not been investipated further.

" Two conclusipns can be drawn from the results of this
snmtzgphololysis. chlorine is removed rather readily

from hexachlorabiphenyl yielding compounds of lower chloring
content; (i) photochemical production of new compounds
formed by loss of chlorine. reariangement or candencation
may Jcad to further complications in residue analysis with
the possible appearince of chlorobiphenyls (“peaks™) in
environmental samples that are not present in commercial
PCB mixtures.
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Selection for Resistance to Carbamate
and Organophosphorus Insecticides

in Anopheles albimanus
Tue development of resistance in ¢
DT, HCH, and cyclodicnes, and lhc consequent set ‘u;k n
malaria cradication programmes has lent urgency to the search
for alternative insecticides to replace the chlorinated hydro-
carbons, During the past few years, morc than 1,300 new
insecticides, chiefly organophosphates and carbamates, have
been tested under an international colluborative programnic of
the World Health Organization'. Testing consists of seven
scquential stapes and only insecticides that satisfy the criteria
in all stages are recommended for use on a laree scale.

One of the insecticides that satisfied the citeria of stage Vi
(opcrational evaluation) and has been found suijtable for stage
V1t (epidemiological evaluation) is the carbamate. propoxur?.
It is intrinsically more toxic to adults of many mosquito species
than dicldrin, malathion, fenthion and fenitrotivon, and s a
residual spray has been found to be effective for 2 to 4 manths
against  Anopheles gambiae and A, funestus in Africa, A,
stephensi and A. dihaliin lran, and A. albimanus in £l Salvador?.

No case of resistance to catbamale or organophosphorus
insecticides has yet been reported although tolerance to
malathion has been suspected in A, albimanus in Guatemala
and Nicaragua®* and subsequently. demonstrated in El
Salvador'®. In this communication we report the develepment
of high degreces of carbamate and organophosphorus resistance
in A. albimanus resulting from intensive selection piessure 10
the fictd, and subsequently in the laboratory,

Earlicr attempts to induce carbamatc resistance in A,
albimanus by laboratory selection bhave been unsucressful,
although in Culex pinicns fatigans a 30 x level of resistanie to
propoxur developed in farvae within twenty-live gencrations
of selection prossure® . A stramn of A, alivmanus from Pananng
sclected with me-icopropylphenyl methylearbamate for Bt
generations developed oanly a 2.8 x increase in the LCy. fevel’
Another stravin from Haiti, containing dicldrin-reastant i.givg-
duals. when subjected to larval selection preseure by preravue
for nincleen generations and (o aocuil pressure cunms ae
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