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means of the bite of the body louse from man to monkey ang p : { rhesus No. 139 in the afternoon of the same day. Twice
Eocwﬂ\ to monkey. They also reported the successful trapg, \}H. or reafter up to and including the morning of October 31, they
of typhus virus to the monkey by introducing Into scarifiegt SaLy A.: mémm to feed on rhesus No. 139. In the afternoon of October
the skin the abdominal contents of some infected lice. They ..M a: the morning and afternoon of November 1 they fed on
the interesting observation that, as a rule, in their louse experj 4 Lo 95. Rhesus Nos. 139 and 95 were at this time both sick
the monkeys had no very significant temperature reaction apq y tvphus, induced by blood inoculation with the New York virus
roof of infection was dependent upon Immunity tests with v ot : mm‘m.mmmmwav. From November 2 up to and including November
lood. ) N ) g L were fed twice daily on rhesus No. 165, a fresh monkey.
In July, 1911, ﬁ:EE.._ reported additional exXperiments on infey G _..Eu% the feedings were discontinued on November 9 only 9 lice
of monkeys with body lice by biting and intradermal moculatiop, ey ned ed alive. Throughout this experiment the lice were kept
In January, 1911, Nicolle and Conseil ? continuing their s.e.mrm faemal’l

; 15° to 18° C. Chart No. 1 shows the temperature curve of
September, 1909, report further successful experiments on psus No. 165 from the first feeding by infected lice on November
transmission of typhus fever to the honnet monkey by means of g S5

- : . the time of the animal’s death. Eleven days after the
bite of infected body lice. =% wwom 4 days after the last feeding by infected mem the tem-
ature of rhesus No. 165 began to rise and remained elevated 4
days, when it fell below its normal range. Ten days later the
ammal apparently had a relapse lasting 3 days. From this time on
the animal progressively failed, and death occurred on December 8.
At the autopsy no macroscopical &:E%om were noted in any of the
organs.  An attempt at passage on the first day of what we interpret

#s typhus fever, with the blood of this animal, using washed cor-
: vﬁ%ﬁ failed. ;

g Hﬂm spite of the failure WML passage moo_u,_vm_,m JM@E.EE:% No.7 J&oivm

sr twi i S eluds we believe it is permissible to conclude that the rise in emperature o

Wﬂmoﬂ.wﬂwﬂ% _Zw_, _Hn%ummuww_hmﬁcmo?.w%ﬁw mwﬁmmmﬁw.Ouomwomm“.mmw%hﬂwwnﬂﬂ. Thesus No. .:.wm. Wm%:i:.m on Z ovember 13, was due to infection with

this time with typhus fever (New York virus—Brill’s disease). Afte m_%%wﬂw: w disease), following the bite of infected lice from 4 to 11
Y P ; usly.

having fed in diminishing numbers on 5 successive days on sick mog b Experiment No. 4,—0n November 5, § days after their first and
ter their last infecting feed, 10 of the lice used in mxvaﬂaa:n

_S%m.ﬁrm:om,,.mh.mm%t:.maﬁom fresh monkey, rhesus No. 127, in th] 1.af
tnorning and afternoon of October 23 and twice daily thereafter up # No. 3 were Lilled with chloroform vapor, ground in a mortar with
and including October 29, when feeding was discontinued. ww.g mlf solution, and injected subcutaneously into rhesus No. 145.
time 22 of the lice were still alive and were used in experiment mw..__ Muibm given no evidenee of . constitutionsl reaction, the immunity
During the experiment the lice were kept at a temperature of 15" U8 of ¢},;, animal was tested 40 days after the injection of the crushed

lice by an injection of virulent typhus blood (New York virus). The

EXPERIMENTAL.
B ody lice (Pediculus vestiments).

3

The first experiments we wish to re port were made with body 3
Lxperiment No. I.—A number of body lice were collected from th}
clothes of healthy persons and on the alternoon of October 18, 19114
were m%%:ma to the belly of rhesus No. 158. They were again allowd]
to feed on No. 158 in the morning and afternoon of October 19, and

again in the morning of October 20. In the afternoon of October %]

18° C. -
’ t
Rhesus No. 127 was kept under observation for37 days afterthe g w " ) i
: 2 : : . inoculsuslBE S <€y doveloped fever after 8 days’ incubation, indicating that
feeding, when the mEEm_H WAS given an immunity test by inoculsté 2 . ! St
with <m_.c_m§ blood.  After m mﬁﬁ incubation H..Nmm:m ZM. E.qnwg 6| Wtﬂwawwowwﬁwwmﬁ_ﬂw:m%w% awwﬁmwﬁmwp_ﬁm.%om%ﬁ%w”wm:Uocnmdmozm i
mmﬁmﬁ“w%hw%%%mwmmwmwz the animal had not been i (Pagioriment No. 5—About 9.30 2. m. on December 3, 83 body lice
amnﬁmlémi No. 2.—The lice used in experiment No. 1 were ki i ﬁﬂoﬁmmemmmwa m:m&.oﬂ Mwocw e .w%,.m H MEM o mawﬁu Zowcwng
with chloroform vapor on October 30, the day after their last fesd, ; this syspen mm mw w: e HWaAws:r :% mw ﬂpm ow vgpean
rhesus No. 127.  They were then ground in a mortar with salt soluMEEEe ;rozppnoo%mw oo it mﬁ_. M ) Wmﬁgmw@ Emaomm om 1.5 M ‘ EH.Mm@E-
and injected subcutaneously into rhesus No. 137, Forty-three T = € about, 15 wnws_whﬁoo lwwmmma%w:mwoco. e e
_mﬁm_ﬁ :wi:m in the Emga:,_m given no evidence of infection ) amm‘ lice of m_.w:v No. 7-M had been allowed to feed daily during
typhus fever, this monkey was given an immunity test consis € 0 days ; : - \ " ; i
%%wb_.ooio: mw E._.:_m..sﬁ E%um AZMé York virus). %o this it Emww o%ﬂ%ﬂﬂﬂ%wwﬂ%ﬁ% HM‘NM nmwwmwmmﬂrﬂwﬂ%w%ﬁ%ﬂﬂ% :Qﬂmw. <m\wmwum
after O days incubation with a typical attack of typhus fever, 8 48t applied to case No. 16-M, in the eleventh day of illness, at

W

R T R

m that the injection of crushed lice killed with chloroform vapor had ¥ _8 11.20 4. 1. Dacomber 2

e infected rhesus No. 137 with typhus. o Vi llog 0t o s Ay ‘

i L i s L o WO ! _group No. 8-M were insects that had been allowed to
m oc%.wmmmqﬂwmﬂ bmm.o _Mwonm%, Wopmwm\mrwﬂ ww%%hm Hmm%g U% ﬁwmmmwa t0 e #xne ﬁ._ww. M_E.Ew the 5 days immediately ?.cnm&zm the date of the
4 e e R 7 B P : Bt on various cases of typhus fever. They were last applied

E_ ,.du._mcn.om:mwc: M.: The problem of the transmission of typhus fever, Jqurn. Infec. Dis, qorr. 3 e Z.O
11, p. 8-10]. ool

9 2 zmna__ow. Charles, and Conseil, C.: Etiologie du typhus exanthematique- Ann, de I'Inst.
5, p. 68-78. .

- 16-M, in the eleventh day of illness, at 10.20 to 10.50 &. m.

! M=Mexican series; N=New York series.
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sharp febrile reactions, testifying to the virulence ol at leagt \
the specimens used for their inoculation, Ooy
We conclude, therefore, that the fchrile reaction beginni, N
ber 21 suffered by rhesus No. 306 was due to infection with M_., b
virus in the bodies of the head lice with which it was inoculaty
Although the typhus virus may retain its virulence in the b
the head louse for at least 20 to 24 hours, as shown in the o o foregoing test would indicate, therefore, that rhesus No.
experiment, it does not necessarily follow, though strongly suppe dew_ﬂ. d amdo_onm.vag a resistance to infection with virulent typhus
Ahat this louse is capable of transmitting the disease in’ the gyl 5 m_pwm the result of having been bitten by head lice of groups
way, namely, by biting. The following experiments with head Lol - 3-M and 4-M.
were made, therefore, to test this point: ; .M account of the importance of the question involved it was
Fxperiment No. 8§ —On November 16, 1911, at 12 m., 25 head gl = able to give rhesus No. 302 a second immunity test.

: . desir lest
of %3:@ No. 3 were %EEQ to the shaved belly of rhesus No. g W%ﬂmwwﬂmmﬂ on February 1, having been returned to the Hygienic
and 15 of them fed. A% 4.30 p. m. this group of lice was reappig il boratory, he was given an intravenous injection of 2.5 c. c¢. of
and again 15 fed. After this the lice were applied to rhesus No,

. .. . .... . _.hd.v_Em EccaAz‘midoﬂ.wiﬂ.:mu.bwﬂ.oms;mS_:wu.rom:chm.

twice daily in rapidly diminishing numbers till November 19, ip g 815 and 316 that had served as controls in the previous test were

afternoon of which date a solitary survivor was given its last feed, MR ilarly inoculated. Following this inoculation none of these
The lice of group No. 3-M were head lice collected from the hed ﬂumus_m gave any appreciable evidence of reaction, although two

of 3 typhus patients (cases 6-M, 7-M, and 8-M) in the afternood}

November 15, at the time of their admission to the typhus wad

othar monkeys, Nos. 198 and 322, inoculated at the same time,

: ; : L reacted promptly and sharply, testifying to the virulence of the
the Hospital General, Mexico City. From the time they wers
lected these insects were kept at room temperature (about 14° to 2|

“ bood used for the test. The result of tlus test is in harmony with

sad confirms the result of the previous one and therefore strengthens

C.). e the conclusion that the resistance of rhesus No. 302 to the immunity

In addition to the foregoing rhesus No. 302 was subjected to test was duo to the bites of the head lice to which he was previously
bites of two lice constituting group No. 4-M in the forenoon
afternoon of November 18. Thereafter, twice daily, a single

vivor of this group was applied until the morning of November %
when this insect obtained 1ts final feed. The two lice constituts
group No. 4-M were obtained from the hair of the head of case}
9-M at about 3 p. m. of November 17 on admission to the typs|
ward. Two hours later they were reapplied to this patient and b

was at its height (40° C.) on the tenth day after inoculation.

these animals had been subjected to a previous inoculation
A H»_ hus fever blood, each having received an intravenous inocu-
,SF M 2.5 ¢. c. of defibrinated blood from a patient (case No. 16-M)
4 .pww eloventh day of a sharp attack and when the fever was already

subjectod. 5

m_!... rintent No. 9.—+Shortly after the lice-fecedings on rhesus No.
b 302 had terminated, a series of feedings with lice ol group No. 5-M
& and group No. 6-M were begun on rhesus No. 304. The lice constitut-
g these groups were obtained from the hair clipped from the
scalp of case-No. 11-M and of case No. 12-M November 20, 1911, on
sdmission~to the typhus ward. One portion of these lice (group

fed. Tollowing this they were kept at room temperature (s “ No. 5-M) was applied about 24 hours later to rhesus No. 304, 54 of
14° to 22° C.). . . & e Insects feeding. Thereafter they were :%:om daily in rapidly
During a period of observation of 30 days subsequent to the i iminishing numbers until the morning of Todqm::zﬁ. 26, when a

inoculation by the bite of the survivor of lice group No. 4- lo survivor was given its last feed.

No. 302 gave no appreciable reaction. On December 22, or 32 5 other portion, 181n all, of the head licefrom cases No. 11-M and No.
after being last bitten, this monkey was subjected to an imm ! 122 (group N 0.6-M) were reapplied to caseNo.11-Mon November 21,
test by receiving an intraperitoneal injection of 4.5 c. c. of defibnMEEEEOr about 24 hoyrs after they were isolated. On the succeeding day they
Eo.om of case No. 26-M, diluted with an equal volume of no : W.e.e applied to the monkey and thereafter were applied twice daily
saline solution. At the same time and with some of the same DK * A_.B::mgbm numbers until the afternoon ¢f November 26, when a
monkeys Nos. 314, 315, and 316 were similarly inoculated, zmr Iamwa.mcﬂﬂqoy. of the group obtained its last feed. Throughout the

and 316 each Eommicm 4.5¢.c. .E& No.315,5 c. ¢., likewise dilut g _\Muwe:_umbﬁ the lice were kept at room temperature (about 14° to
equal volumes of saline solution. Of these 4 animals No. 30 18 ). During a period of observation of 32 days following the last
much the smallest, No. 315 very much the largest, while Nos. 31254 O8Ure to the bites of groups Nos. 5-M and 6-M this animal gave no

316 were intermediate in size between Nos. 302 and 315. It fo e Cleation of reaction. On December 29, or 33 days after the last
therefore, that although Nos. 314 and 316 received the same 8% i .,Mﬁ%mrﬁ. this animal was given an intraperitoneal E.u.mnﬂ_mo: of 6 c. c.
of blood as No. 302 and No. 315 about 0.5 c. ¢. more, rhesus 79_. : .Hm:r_._zima blood of case No. 35-M diluted with an eq ual volume of
actually received a relatively larger dose. Nevertheless, he i i ¢ Solution.  Three days later rhesus No. 304 received an addi-
302 is the only one of the 4 animals that failed to give any ovide o INraperitoneal injection of 4 c. c. of defibrinated blood from
a reaction (see charts Nos. 3, 4, 5, and 6). Rhesus No. m:_m. . o 9- 39-M, also diluted with an equal volume of saline solution.
prompt and well-marked reaction. I'his animal, it will be 2l ..vf:m this inoculation the animal very promptly developed a
was previously used for the unsuccessful attempt at _ummmwm_ : ty r“gnso.b of 10 to 11 days’ duration. The result of this immu-
rhesus No. 306. Rhesus No. 315 presented a well-defined bub 28 Yos_ u.m.a Indicates that the repeated bites of the head lice of groups
reaction, while No. 316 gave indications of a brief abortive et Fm.ﬁ and 6-M failed to confer any resistance to a subsequent
E:Szriwﬁosﬂﬁ%wr:mEoom.
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