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TABLE § '
Number of Isolations of K. pneumonia, E. coli and Salmonella
in Various Materials and Sections of Four Hatcheries

Number of Isolations

Material
or K. E. Salmonella
Section pneumonia coli
Eggshell 6 6 1
Fluff 3 3
Hands of Workers 11 2
Cooling Room
Equipment 7 2
Egg Room Equipment 8 2
Setting Room
Equipment 8 8 1
Hatching Room
Equipment 6 5
Chick Sorting Room 9 1
Total 58 29 2

3

and, in the event of the reaction being characteristic for
K. pneumonia, to proceed then with the usual array of
tests for the definitive identification of the species (4, 5,
6, 7).

This is the first report of the isolation of K. pneumo-
nia from chickens and hatcheries and confirms in
greater detail the recent brief report of this species in
turkey poults (9). Most of the isolations were made in
birds less than two weeks old (Table 4), and coming
from 25 out of 29 hatcheries supplying chicks and
poults to the area that was studied. In view of the large
number of flocks in which K. pneumonia was found
(Table 1) and the widespread sources for the young
birds forming these flocks, it may be assumed that K.
pneumonia is probably more widely dispersed in the
poultry flocks of this country than was suspected in the
past. Non-identification of this species till now can
possibly be explained by the tendency in the past not to
continue with a definitive identification of lactose fer-
menters from poultry that were not E. coli.

The data presented here do not prove that K. pneu-
monia causes disease in poultry, but the fact that more
than 80% of isolations were from heart and liver sug-
gests the possibility of septicemia in these birds. This
assumption is further supported by the facts that isola-
tions were also made from bone marrow, and that in
most of the sick or dead birds it was not possible to
isolate any other pathogen. These facts suggest that it

would be of great interest to determine the carrier rate
for K. pneumonia in healthy birds and to perform
pathogenicity tests on the isolates.

The findings reported here have a zoonotic signific-
ance, inasmuch as it is known that K. pneumonia can
cause disease in man and other mammals. In this con-
nection it is interesting to note the large numbers of
isolations of K. pneumonia from the hands of workers
who come into regular contact with eggs and chicks
(Table 5).

Summary

The isolation of Klebsiella pneumonia from sick and
dead poultry and from hatcheries is reported.

Over a three-year period, K. pneumonia was isolated
from 55 turkey flocks, 51 chicken flocks, and from the
equipment and personnel of 4 hatcheries that were
studied. Birds less than two weeks old provided 71% of
the isolations, and 79% of the isolations from birds
came from the heart or liver.
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isolates produced gas but not H,S, an acid butt and an
alkaline slant. After 48 hours of incubation the butt
including the urea agar layer turned pink (alkaline).

Table 1 compares the number of isolations of K.
pneumonia to those of other enterobacteria from the
same specimens. More cases of K. pneumonia than of
Salmonella were isolated from chickens, turkeys and,
especially, from hatcheries. The number of poultry
flocks in which E. coli was found was about three times
as great as the number from which K. pneumonia was
isolated, but in the case of hatcheries, K. pneumonia
occurred more frequently than E. coli.

TABLE 2
Number of Isolations of K. pneumonia according to Organs
Examined

Species
Chickens Turkeys Total

Isolations from Birds sumbitted alive

Heart 13 12 25
Liver 9 8 17
Intestins 3 5 8
Lungs 0 3 3
Trachea 2 0 2
Air Sacks 1 1 2
Conjunctiva 1 1 2
Spleen 1 1 2
Yolk Sac 1 0 1
Total Isolations from iive birds 31 3i 62
Isolations from dead birds
Heart & Liver 21 28 49
Bone Marrow 3 1 4
Grand Total 55 60 115

Table 2 shows that most K. pneumonia isolations *

were made from heart and liver (68% of the isolations
from live birds, 79% of the total of isolations from live
and dead birds). In live birds, the respiratory system
provided 7 out of the 62 isolations. (The number of
isolations shown from organs is greater than that for
flocks on Table 2, because K. pneumonia was some-
times isolated from several organs of the same bird, or
in several birds from the same flock).

TABLE 3
Number of Flocks in which Pathogens in addition to K. pneu-
monia were isolated

Species

Chickens Turkeys Total
Total K. pneumonia isolated 51 55 106
K. pneumonia only 33 37 70
E. coli 13 10 » 23
Salmonella 3 3 6
Past. multocida - 2. 2
Past. anatipestifer 1 1 2
Streptococcus - 1 1
Aspergilus - 1 1
Newcastle Disease Virus 1 - 1

In 70 out of 106 flocks (66%) where K. pneumonia
was found, no other pathogen was isolated (Table 3). In
the remaining 36 flocks, E. coli was the most prevalent
species, occurring in 23 isolations.

K. pneumonia was isolated most frequently from
young birds less than two weeks old (76 out of 106
flocks) (Table 4).

TABLE 4
Age Groups of Flocks in which K. pneumonia was isolated

i Age of Flock in Weeks
Species ge of Flock in Wee! Tera
0-1 1-2 2-5 5-24 Over24
Chickens 32 9 4 4 2 51
Turkeys 25 10 6 12 2 55
Total 57 19 10 16 4 106

When the speciments submitted for diagnosis over
the three-year period were grouped according to
month, it was apparent that most isolations of K. pneu-
monia (79 out of 106) occurred in the January-to-June
half of the year. During these months, K. pneumonia
was found in 3.4% of the bacteriological examinations
performed, as compared to 1.4% in the second half of
the year.

The flocks from which K. pneumonia was isolated
during the first two weeks of life consisted of birds

supplied by 16 out of 19 chicken and 9 out of 10 turkey

hatcheries. In most instances, only 1 to 4 isolations of
K. pneumonia were made per hatchery over a period of
three years. On the other hand, isolations were made in
20 flocks provided by a single turkey hatchery, and
from 8 flocks provided by one chick hatchery. In those
two hatcheries, the mortality of birds during the first
ten days was generally higher than normal, and E. coli
was isolated frequently.

In 4 hatcheries, the materials and locations that were
contaminated with K. pneumonia, E. coli or Salmo-
nella are shown in Table 5.

K. pneumonia was isolated 58 times, compared to 29

for E. coli and 2 for Salmonella. Most prominent was
the number of isolations from the hands of hatchery
personnel. The bacteria were also isolated in all the
work-rooms of the hatcheries, from egg-shells and from
the fluff of the hatching chicks.

Discussion

K. pneumonia has been said (4) to produce an acid slant
on TSI medium, like E. coli, but in our hands all of the
isolations that yielded cultural and biochemical reac-
tions characteristic for K. pneumonia gave basic slants
on TSI agar. It is suggested, therefore, that lactose-
positive, mucoid colonies be examined first on TSI agar
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Klebsiella pneumonia has been associated with pneu-
monia, diarrhea and nephritis in man (8, 12, 14), mas-
titis in cattle (1, 3), pneumonia in dogs (10), and metritis
in mares (2, 15). Recently K. pneumonia was isolated
from the respiratory tract of turkey poults (9), but the
species has not been reported otherwise from chickens,
viscera of turkeys, or hatcheries.

The purpose of this survey was to determine whether
K. pneumonia could be isolated from poultry and hat-
cheries in Israel. The period of the study was August
1972 to August 1975.

Materials and Methods

Birds: Sick or dead birds submitted for routine diag-
nosis from 56 poultry raising settlements that obtained
their birds from 19 chicken and 10 turkey hatcheries
were examined. In the case of adult birds, any internal
organs showing pathological changes as well as bone
marrow in cases of septicemia were studied. In chicks
and poults up to 14 days old that were presented alive,
separate examinations were made from the heart, liver
and intestines. In young birds presented dead, exami-
nations were made of the heart and liver together, while
the intestines were examined separately.

Hatcheries: In 4 chick hatcheries the following ma-
terials were studied every 3 months during the period of
the survey: eggs, fluff, equipment from the cooling,
setting, hatching and chick processing rooms. In ad-
dition, hands of hatchery workers were examined.

Isolation media: Isolation of bacteria from birds was
made both by direct plating on MacConkey’s agar* and
after enrichment in selenite broth* followed by transfer
to MacConkey’s or Brilliant Green agar*. Isolation
from hatcheries was made by the “agar sausage”
method in a manner similar to that used in the control
of food industries (13). The agar slices from the
“sausage” were covered with selenite broth and there-
after plated on solid media as described above.

Identification: The following cultural and bioche-
mical characteristics were taken as diagnostic for K.
pneumonia (4, 6, 7): mucoid colonies, lactose fermen-
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tation, non-motility in Sim’s* and GI motility agar*,
positive Voges Proskauer reactions, negative methyl
red, metabolisation of citrate as only carbon source in
Simmons citrate medium*, H,S negative in Sim’s
medium*, indol reaction negative, metabolisation of
urea in agar containing 0.2% urea, decarboxylation of
lysine iron agar*, ornithine decarboxylase negative.

All tests were run on 3 suspect colonies from each
isolation. Parallel tests were run on known E. coli and
K. pneumonia strains provided by the central laborato-
ries of the Ministry of Health in Jerusalem. Presump-
tive identification of isolates as K. pneumonia were
confirmed by the centre for the identification of entero-
bacteria of the Ministry of Health, Jerusalem.

In addition to the standard procedures for identifying
K. pneumonia listed above, all suspect colonies were
also inoculated into TSI agar* slants formed in tubes
containing a primarily prepared butt of urea agar — in
order to check the sugar fermentation properties of the
isolates.

Results

Bacteria yielding the characteristic reactions for K.
pneumonia were isolated both by direct plating on solid
media as well as after enrichment with selenite broth. In
TSI medium, after 24 hours of incubation, these

TABLE 1
Number of Isolations of K. pneumonia, Salmonella or
E. coli according to Flocks and Hatcheries

No. of flocks from which

Source of No. of
Isolation flocks enterobacteria were isolated
examined K. pne- Salmonella E. coli
umonia

Chickens 1748 51 17 151

Turkeys 2035 55 51 176

Hatcheries 622* 58 2 29
Total 4405 164 70 356

* Total bacteriological examinations in hatcheries, including
equipment, hands of workers, eggs and fluff,
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