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Mean reticulocyte percentage obtained in 10 pigs (Group II) before and after
injection of liver extract.

Results. The average of reticulocyte counts for all animals ob-
tained on the days following intramuscular injections is given in
Figs. 1 and 2.

None of the animals in Group I gave a reticulocyte response of
over 2%. A reticulocyte count of 4% was obtained in one of the
animals of Group II on the fifth day after injection. This was the
only guinea pig of both groups in which the reticulocyte response
was significantly greater than 2%, which is considered as the index
of reactivity by Jacobson. Two other animals of Group II gave
reticulocyte counts of 2.1%, which might be considered as reactive.
This rise occurred on the fifth day following injection. In other
words, only 3 of the 20 animals used in the experiment were found
“reactive” to the method of Jacobson.

The results obtained lead us to consider the method as not suffi-
ciently sensitive in the evaluation of the antianemic principle.
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Role of Inherited Natural Resistance to Tuberculosis.

Max B. Lurik.
From Henry Phipps Institute, University of Pennsylvania, Philadelphia.

The pioneer studies of Lewis and Wright' on inheritance factors
in tuberculosis in guinea pigs as well as the writer’s observations?
have prompted a continuance of their studies.

1 Wright, 8., and Lewis, P. A., Am. Naturalist, 1921, 55, 20,
2 Lurie, M. B., J. Ezp. Med., 1933, 58, 305.
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By brother and sister inbreeding of rabbit groups for 4 to 5 gener-
ations families have been developed which exhibit varying, inherited,
specific resistance to tuberculosis. This has been determined by
exposing the succeeding generations of the different families to arti-
ficially infected rabbits in specially constructed large cages separated
in the middle by a fine wire mesh screen. On one side of the screen
are placed rabbits artificially infected with virulent bovine tubercle
bacilli. The bacilli shed by these rabbits, chiefly in their urine, are
inhaled by representatives of the different rabbit families which are
placed simultaneously on the opposite side of the screen. At stated
intervals the contacts are tested with tuberculin. Since by this
method the disease acquired by the contacts is nearly always of pul-
monary origin, their lungs are X-rayed at the same time. The
onset and progress of the disease are thus determined.

It was found, after excluding all known envirormental factors
that the genetic constitution of the rabbit per se may determine the
type of disease developed on first natural contact with the tubercle
bacillus. Those hereditarily most susceptible develop a disease of

Fia. 1.
Rabbit H2-2 of the H family. Primary focus in upper lobe of right lung;
massive caseation of right tracheo-bronchial nodes; miliary tuberculosis of lungs;
tuberculosis of ribs, kidney and bone marrow. Duration of disease-—3 months.
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short duration analogous to infantile tuberculosis. A primary focus
develops in the lung, which is accompanied by massive caseation of
the draining tracheobronchial lymph nodes. Soon this primary
focus undergoes softening and the released bacilli invade the blood
stream, so that the animal dies shortly of generalized miliary tuber-
culosis (Fig. 1). The animals of somewhat greater resistance de-
velop a disease of longer duration analogous to the so-called child-
hood type with caseous pneumonia, massive involvement of the
tracheo-bronchial nodes and large destructive nodular lesions of
hematogenous origin in different parts of the body such as the
kidneys, eyes, bones, etc. (Fig. 2). The most resistant family, on

FiG. 2.

Rabbit F2-3 of the F family. Massive caseous pneumonia of both lungs with
extensive caseation of left tracheo-bronehial lymph node; extemsive tuberculosis
of both kidneys; tuberculosis of pleura; destructive tuberculosis of one eye;
tuberculosis of trachea and bone marrow, Duration of disease—5 months.

first exposure to the tubercle bacillus, without previous vaccination,
develops a disease of much greater chronicity which is characterized
by a localized ulcerative pulmonary phthisis in which the draining
tracheo-bronchial lymph nodes and the remaining organs are almost
always spared. Anatomically this disease has the distinguishing fea-
tures characteristic of adult type pulmonary tuberculosis in man
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Fa. 3.

Rabbit A2-10 of the A family. Loecalized uleerative pulmonary phthisis;
draining tracheo-bronchial node tied with string to trachea of small size and
grossly normal; healed, small, searred tubereles in kidneys. Duration of disease—
7 months,

(Fig. 3). Hitherto adult pulmonary phthisis has been considered as
resulting solely from a reinfection.

Table I summarizes the incidence of caseous tuberculosis of the
lymph nodes draining the portal of entry in rabbit families exposed
to respiratory contagion. The families are arranged in the order of
decreasing resistance. It will be noted that 9 out of 10 rabbits of
the most resistant A family have escaped involvement of the hilum-
lymph nodes entirely, while all of the rabbits of the most suscepti-
ble families developed extensive tuberculosis of the draining tracheo-
bronchial lymph nodes. It is noteworthy that a considerable propor-
tion of the rabbits of the B family, of intermediate resistance, de-
veloped slight hilum lesions. While the number of observations is
small, the difference between the A family and all the others is so
great that it suggests an all or none reaction and therefore appears to
have considerable significance.

While contagion experiments simulate the mode of infection in
man, the dosage of bacilli to which the contacts of the different fam-
ilies are exposed is unknown and inconstant, therefore the resistance



INHERITED NATURAL RESISTANCE TO TUBERCULOSIS

180

0 0 0 0 00T 2 ) pig pue pug 0
0 0 0 0 00T L Z pig pue pug i
4! T 0 0 98 9 L pig pue pug H
03 1 0 0 08 i4 L4 pig pue pug a
€g 3 0 0 L9 ¥ 9 pug D
0 0 54 € L8 1 4 L 3% pue pig ‘pug 4d
06 6 01 1 0 0 (1] pIg pue pug v
9, ‘ON 9%  ON %  ‘ON 831qqQeJ JO 'ON uot}RIIUIN Lpnueg
| —— —_— —
sapou ydw [ sapou ydwA sopou ydufy
Surureap Jo siso[nozaqny Surureap jo sisonosaqny Buturelp jo sisonaieqny
8043 ou 31 83IQQEY Y31(s yyia s31qqey DATSUIIXD YA Iqqey

‘uotdeino) £103

~eadsoy] [ranjuN o} pasodx{ sor[iwegq jiqqey ur L1juf jo [eriod oyj Sumureag sopoN ydwdr] 3o JUdWIdA[OAUT SNO[NLIOGN], JO duUIpIAU]

T @19V



NATURE oOF RESISTANCE TO TUBERCULOSIS 181

TABLE I1.
Resistance of Rabbit Families to Inoculation of Standard Doses of Bovine Tuberele
Bacilli.

.2 mg Ravenel intracultaneously .001 mg Ravenel per kilo intravenously
— = —
Rabbit No. “Rabbit No.
generation Survival generation Survival
and family in days and family in days

A 39 291
A 3-11 296
A 3.12 241*
Avg 276 = 25
B 35 176 B 3-12 125*
B 36 123* B 3-13 196
B 3.7 196 B 3-16 170
B 3-15 159
Avg 165 *+ 30 Avg 162 * 25
H 2-19 123 H 2-29 79
H 2-22 108 H 2-31 73
H 2-23 133 H 2-26 78
H 2.24 134 H 2-32 82
Avg 124 + 21 Avg 78 + 4

*Tuberculosis complicated by an intercurrent infection.

of these families to tuberculosis has been tested by the inoculation of
standard quantities of tubercle bacilli by various routes. Two such
titrations of the families A, B, and H are presented in Table II.

It is clear from this table that the A family is most resistant. The
B family is of intermediate resistance and the H family of lowest
resistance of the 3 families considered. This is the same order of
resistance that these families exhibited when they acquired tubercu-
losis by contagion.

In the succeeding paper further corroborative evidence is pre-
sented of the relative resistance of these families to standard doses
of tubercle bacilli.
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In an endeavor to elucidate the physiological bases of the in-
herited constitutional resistance to tuberculosis in the families dis-
cussed in the preceding report the following experiment was per-
formed. About 4 litter mates of each of the third or fourth gen-





