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3. CirsoN, N, B., snd Q. W, Epoy. Prolim-
inary evaluntion of materlals as synergists with
pyrethrum apnlast the body louss, J Eron Entomol
42:694-99, 1948,

4. CLARk, B, H,, and M. M. CoLt, Bvaluation
of synsrgists for pyrethrum apd allsthiin pgainat
the body louss, ARS 33.62, 1960,

5. CoLe, M. M., and P, H, CLARK. Tegts with
compounds showing synergistic acton with role-
none agalnst body lice, J Ecorn Entomal 31:484-
B6, 195H.

6. —— and H, G. WiLson. Effect of a
combination of unrelated mynerglsts on the dox-
iuityofpymlhrimtobndy lice and house {lies, J
Econ Entomol 51: 742-43, 1938,

Eugene J. Gorberg.! Heod lice: control
and nit removal, Pediculus humanus caphtis
de Geer has undoubtedly plagued man
throughout his entire evolution as a mammal.,
The relationship and similarity between
P. 1, capitis and P, h. corporis {P. humanus
fumanus L,) has been detniled by Bacot
(1), Forris (3), Keilin and Nuttall (8),
Sikora (15, 16), and others, Whatever dif.
ference may exist, it is probably a physio-
logic rather than morphologic one. If there

" is 8 taxonomic difference, P, h. corporis

apparently derived from P. h. capitis, This
probably occurred when man began to clothe
hiroself,

In 1909 Nicolle and coworkers (i1
noted the role of Pediculus in the transmis-
slon of epidemic typhus. Da Rocha-Lima
(Z2) in 1916 demonstrated the causative
relationship of Rickettsia prowazeki to epi-
demic typhus, Though P. k. corporis has
been considered t

etnic typhus, the capabilifies of P. &, cq bils.
?EEETErEﬁmmﬁﬁmmrﬁaaEFafha
Anderson (#) _succeeded in transmittn 8
typhus experimentatly to monkeys by cuta-

neous injection of infected, crushed head
lice. Haight (5) discussed the possibility

prime vector of cpi- -

7 ——— und P, H. CLaEK, Dewelopment of
registonee 10 spnergized pyrethring In body Jica
and crossresistance to DoT. T Eeon Eafomal
54:649-51, 1961,

8, and ———., Toxlelly of various
carbomates nnd synerpislts to geveral straing of
body lice, J Econ Enlomol 55:98-102, 1962,

9. Eowy, G, W, et al, Synorgista with allethrin
agoinst the body louss. J Econ Entomal 47:501.
06, 1954, .

10, et al Louse powder svnerglsts,
Soapi Cosmetica/ Chenical Specialtles 30{7):121-
23, 1954,

astefiedn (13) believed that 2, A, capitly
was responsible for a_mild form of typhus

Mexico, Mackenzie {10) stated that the
body louse wag an svolutionary form of tha_
head louse and that both are regarded ag

vectors of typhus, As infostaii

mEﬁsjammm~ﬁazz“_ﬁﬁﬁiihm1"
1rmmm&rﬁafaﬁ‘iﬁfﬁﬁ‘ﬁéﬁﬁm'
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The materials vsed for control of head lice
have changed over the years, from herby B
secret formulns to the more mundane pesti-
cides, Some of the more recont chemicaly
used to conteol or eliminate head lice are
listed below,

Lindane {gamma henzene hexachloride )

1 per cent in water dispersible cream
(Kwell cream)

1 per cent in lotion (Kwell lotion)

1 per cent in alcohol (Lorexane), diluted
1:5 in water

T

10 per cent in pyraphylin

68 per cent benzyl benzoste, 6 per cent
DT, 12 per cent benzocaine, and 14 per
cent emulsifier (NBIN), diluted 1:5 with
water .

that a typhus case in Toronto might have Malathion

been transmitted by 2. ., capitis, Bequaert

0.5 per cent lotion (Prioderm)

(2) reported that P, A, capltis was a carrler Pyrethrom

0.16 per cent pyrethrins, 2 per cent piper-
onyl butoxide, 5 per cent kerosene
(A-200 Pyrinate liquid)

of exanthematic typhus in Guatemala. Rujz

*Insect Control & Rescarch, Inc, Raltmore,
Maryland, USA.
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pyrethring, N-isobutyl undecylenamide,

2,4-dinitroanisole, phenol ( MYL)
Lothane :

12.5 per cent N-buty] carbitol thiocya-

nate, 37.5 pet cent beta-thiocyanoethyl

laurate, 50 per cent refined paraffin
Thanite

5 per cent isobornyl thiocyanoacetate and

related compounds, 35 per cent propylone

glycol (BaRc liquid)

At presont, lindane (gamma benzeno
hexachloride), malathion, and pyrethrum
appenr to be the pesticides of choice,

Many of the control mensures niraed at
the imago and nymphal stages will also kill
the eggs or nits. Removal of the nits requices
additional treatments and is necessary to
ascertain completeness of the contral mea-
sures. Perhaps just as important are aesthetic
or cosmetic considerations, In develaped
countrics, where head lice may be quite
prevalent among children, niis In the haic
oan be quite embarrassing; they can even
become a problem in human hair wigs (I7).

Matetials to remove nits (in contrast to
ovicides) have been meptioned only a few
times in the literature, Janke (6) describes
a product called ‘Lausofan’, n hexamethylene
ketone plus cyclohexanol, which is supposed
to remove lice and nits in one application.
Jeney (7) reported the eradication of louse
©ggs with an antiformin solution. Kuhn and
Grundherr (9) mention a secret proptietary
substance called *Nissotax® which they say is
able to dissolve eggs from hairs, but no for-
mula is provided.

Combing and nit-picking have been used
from ancient tmes, but they have their obvin
ous drawbacks, '

In our laboratory we have adapted 2 col-
ony of body lice to lay eggs on human hairs,
These hairs with nits attached are dipped
into a solution of the experimental com-
pound for four to 10 minutes, washed in
water for two minutes, and attempts are then
made to remove the opg, An insect-mounting

4

197

pin fastened to a wooden probe is pushed
against the egs. If the experimontal com-
pound does not work, the pin will bend
before the egg can be loosened.

To reduce the variables resulting from
the vse of a hand probe to test the reslstance
of the nit to the effect of experimental com-
pounds, a mechanical means of testing the
effectivencss was davised (Figure 1), This
machine consists of a bar to which hairg with
nits can be fastened, The ends of the hairs
with attached nits are then placed in a glit in
a rubber “comb.” A series of hairs can then
be lined up. To test the effectiveness of the
compound in facilitating nit removal, the
device's opetator turns a hand screw that
pulls the bar, which in turn slowly drows
the hairs and nita through the rubber “comb,”
Untreated nits will pass through the “comb,”
but those that have been treated effectively
will be pulled off,

The egg is fastened to the hair shaft with a
binder. As the eggs are passed, they are
followed by a clear drop of matter that hard-
ens, Ormly holding the egg to the hafr.
Schmidt (i4) examined this bonding agent
and found it composed of Aexible paraliel
fibers that form a sort of egg cup to hold the
egg. The fibers or filaments rosult from mn
excrelion by the insect and e actually a
hardened binder or natural adhesive peculiar
to the louse. Judging from the nature of this
material, it may be postulated that this ad-

» ¥ g . i . cewl
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hesive s elther a Proteln compound simjjar
to hemoaglobin or complex polysaccharide,

In 2 preliminary effort to determine the
probable composition of the adhesive, the
action of a number of enzymes of different
Pbroperties and activities was investigated,
They were two €nzymes specifi
casein, and other Proteinacepus materials;
tWo enzymes specific for certain clugses of
Polysaccharides, ope active agninst poly-
saccharides of the hexoge aed pentose poly-
wets and the other specific for oligosacchg-
ridss such pg stachyose and raffinose; and gn

with and without 0.5 per cent of 5 Noniouie

wetting agont (T'riton X-100) was uged in
all cases,

The enzyme that showed he greatest
activity was the one highly effective against
bemoglobin and, considering the djpy of the
louse, this seeems logical, Thjs enzyme is »
derivative of Aspargi]

hair has been hydrolyzed and
weakened, if not dissolved, Th

be readily removed, Further
are being conducted 4o determine the netug|
chemical structyre of the binder or cement,
and materialg 4 loosen or dissolye it,
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ghort treatment, byt most ingecticides nged
today have litile or "o effect on nits, Some
ovicides such ag mercury, salts, phonols, and
o-butyl-acetanilide are potent, yet also toxic,
tating, or not susceptible to water dilution,
In 1969, Mrs, M, Sztankay and T testeqd
the efficucy of chlorphenanﬁdina against nity,
is compound iz an acuricide with an opaf
LDy, rate of 250, which Clba-Geigy sell for

Cﬁlorphemmidina as m ovicide

All louse stages must be kijled instantly

if head lice are to be eradicated g a single
PR
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