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STUDIES ON THE IDENTIFICATION OF INFECTION SOURCE
FOR PULMONARY TUBERCULOSIS IN FAMILY USING
BACTERIOPHAGE TYPES AS A MARKER*

2. Studies on the Source of Infection in Family

Kohei KITAHARA

(Received for publication September 28, 1972)

Many studies to determine the source of infection of pulmonary tuberculosis were:

reported by using the primary drug resistance, and some cases which were caused likely
by exogeneous reinfection were reported. To overcome difficulties in determining the
source of infection, a trial was made by using the phage type of M. tuberculosis. The
phage type of the strains isolated from patients with pulmonary tuberculosis in the same
family was examined. Method of phage typing; About 0.5 mg of semi-dried isolated
strains in 0.5 m/ of saline and 3m/ of RVA were poured over a plate of 20m/ of solidified
RVA medium. Aftér incubation at 37°C for three days, 0.01 m/ of phage suspensions
containing 1 x 10% and 1 x 103 / m/ were spotted. After additional incubation at 37°C

for another 11 days, the degree of lysis was recorded. Final reading was classified as BK -

Type, D34'-Type and DX-Type.

1) The frequency distribution of phage types for the strains isolated from 130 patients.

in Nagasaki, Japan, 30 patients in Niigata, Japan, and 37 patients in Kenya was examined.

In Nagasaki, 24 strains (18.5%) belonged to the BK;-Type; in Niigata six strains (20%)

and in Kenya two strains (5.4%) belonged to this type. This type was found more
frequently in Japan than in Kenya. On the contrary the number of strains belonging to
DX-Type was four (3.1%) in Nagasaki, none in Niigata and twelve (32.4%) in Kenya.
Similarly the strains belonging to D34'"-Type were only one in Japan but seven in Kenya.

2) The phage type of 39 strains isolated from 39 patients with pulmonary tuberculosis
in 19 families was investigated to examine whether pulmonary tuberculosis in a family was
a intrafamily infection. Except two families, the phage type of strains isolated from
tuberculous patients in the same family was the same. Four cases belonged to the

* From the 2nd Department of Internal Medicine, Nagasaki University School of Medicine,
7, Sakamoto, Nagasaki 852 Japan.
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BK;-Type, one case was DX-Type and twelve cases were not typable.

The husband of family No. 7 had died of pulmonary tuberculosis in 1961, after
expectorating tubercle bacilli in the house where all his family members lived together.
His wife got pulmonary tuberculosis in 1962. From that time to now, the culture of her
sputum for tubercle bacilli has been continuously positive. The year of on-set of disease
of her son was 1964 and that of her daughter was 1965. The phage type of the mother,
her son and her daughter were all DX-Type. Since the number of strains belonging to
DX-Type is very rare, intra-family infection was strongly suspected when strains isolated
from tuberculous patients in the same family showed the same DX-Type as in the case of
family No. 7.

In the case of family No. 10, the husband was under administration of antituberculous
drugs, such as SM, PAS, INH, KM, TH and CS since 1967, and his strains became resistant
to these drugs. When his wife got tuberculosis in 1970, the strains isolated from her
showed same drug resistance and same phage type as her husband’s. They were living at
that time on a little island sparsely populated, and there were no neighbours with tubercu-
losis according to the investigation of the Health Center. Most likely the source of infection
was her husband.

In the case of family No. 3, the mother got tuberculosis in 1964, and her son lived
together with her. His tuberculin reaction became positive for the first time in 1966, and
he got tuberculosis in 1970. Phage type of the mother was BK;-Type but that of her son
was not typable in repeated examination of phage typing. Since the phage types were not
the same, it is clear that this was not a case of intra-family infection.

In the case.of family No. 4, the mother got pulmonary tuberculosis in 1937 before her
son’s birth, the tuberculin reaction of her son became positive in 1960, and he got
tuberculosis in 1969. The phage type of the mother was not typable and that of her son
was BK;-Type. Accordingly, this case could not be interpreted as intra-family infection.

It is concluded that phage typing can be regarded as very useful for determining the
source of infection, and that pulmonary tuberculosis in family is not always the result of
intra-family infection.
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Table 1. Geographic Distribution of
M. Tuberculosis Based on Phage Typing

Phage type Nagasaki Niigata Kenya Total
BK:-Type 24 (18.5%) 6 (20.0%) 2 (5.4%) 32
DX-Type 4 (3.1%) 0 12 (32.4%) 16

(D34'-Type) (1) (0) (7)

Not typable 102 (78.4%) 24 (80.0%) 23 (62.2%) 149

Total 130 (1002) 30 (100%) 37 (100%) 197
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Table 2. Phage Type of Pulmonary Tuberculosis in Families

The first time |The year
Case Sex IAgel  Connection of positi.ve of on-set | Phage These strains were sent by
tuberulin of type
reaction disease
1a Male 24 \Husband 1960 1964 | BK: |Zeshinkai Takahara Hospital
b Female |23|Wife 1957 1971 | BK:
2a Female |51|Elder sister 1942 | NT |Kugayama Hospital
b Female |39|Younger sister 1947 | NT |National Nagasaki Sanatorium
3a Female |55|Mother 1964 | BK: [Goto General Hospital
b Male 18|Son 1966 1970 | NT
4a Female |47 |Mother 1937 | NT |National Nagasaki Sanatorium
b Male 21{Son 1960 1969 | BK1
5a Male 55/Father 1968 | NT |National Nagasaki Sanatorium
b Male 22|Son 1955 1969 | NT ]
6a Female |50{Mother 1968 | NT |Natiomal Nagasaki Sanatorium
b Female |23|Daughter 1961 1969 | NT
a Female |55Mother 1962 | DX
7b Female |25/Daughter 1965 | DX |National Kinki Central Hospital
c Male 22{Son 1960 1964 | DX
8a Female |51|Mother 1954 | NT |National Kinki Central Hospital
b Female |23|Daughter 1970 | NT
92 Male 51|Father 1961 | BK: |National Shibushi Sanatorium
b Male 22|Son 1958 1970 | BK:
) 1Oa Male 57|Husband 1967 | BK: |National Iki Sanatorium
b Female |46|Wife 1970 | BK:
ua Male 61|Husband 1970 | NT |National Nagasaki Sanatorium
b Female |60|{Wife 1968 | NT
12a Female | 74|Grandmother 1960 | BK: |National Akasaka Sanatorium
b Female |16/Granddaughter 1971 | BK:
a Male 29|Elder brother|At the time | 1969 | NT |National Sanyo Sanatorium
13 of elementa-
ry schoo
b | Male 22|Younger brother 1960 1965 | NT
a  |Male |34[Elder brother| 1966 | NT |National Sanatorium, Chubu
14b Male 31|Younger brother 1967 | NT Chest Hospital
a Male 54|Father 1949 | NT |National Sanatorium, Chubu
151) Male 28|Son 1951 1963 | NT Chest Hospital
a Female |40|Elder sister 1942 1950 | NT |National Kochi Sanatorium
16b Male 30|Younger brothler 1951 | NT
a Male 37 |Husband 1957 | NT |National Hakodate Sanatorium
17 b Female |37 |Wife 1954 |NT
a Male 37 |Father NT |National Wakkanai Sanatorium
18b Male 15 |Son NT
a Female |23 |Elder sister 1971 | NT |Prefectural Sasa Sanatorium
99 | Male |2 |Younger 1970 |NT

BK:=BK:Type, DX=DX Type, NT=not typable
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Table 3. Family “istory of Case 1a

Male, died of pulmonary
tuberculosis

Female, 80 years old, healthy

Male, died of unknown genesis—— Female, 51 years old,

Female, died of unknown genesis hgalthy

Male, 52 years >ld, healthy—— —

| Female, died of

pulmonary tuberculosis

Female, tuberculous pleurisy
at 27years old

| Female, 24 years old,
healthy

| Female, died of cardiac
disease at 19 years old

L _Male, Casela

Table 4. Family History of Case 3

Male, pulmonary tuberculosis ~Male, 35 years old, healthy

Male, died of unknown 23 B
i at ears o
genesis Y | Female, died of cramp at
Female, died of unknown Male, died of pulmonary 4 years old ?
i tuberculosis
genesis | Female, died of cramp at
| 28 years old ?
| Female, 26 years old,
Male, died of gastric cancer healthy
. ]
Female, Case 3a | Male, pulmonary tuberculosis
Female, healthy at 23 years old
—Male, Case 3b
| _Male, died of cramp at

10 months
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— Male, healthy
—Female, healthy

Case 70

—Female,

+—Female, Healthy

Case 7 ¢

197343 A4
Table 6. Family History of Case 7
Male, died of pulmonary tuberculosis=
Female, Case 7 a
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