
:is is seen from Table 11, in 3 cases (Nos. 3, 4, and 8) the con- 
centration of estrogen in the umbilical vein was the same as in the 
retro-placental blood of the mother. In the other cases the concen- 
tration of estrone in the umbilical vein was lower; the niinimum 
ratio was 27% ; the niaxiniuni ratio 80% ; and the average 68%. 

The above experiments show that the concentration of 
gonadotropin in the blood serum of the uinbilical vein is far lower 
than that of the corresponding retro;placental blood serum. Thus 
it appears that the placenta allows the passage of gonadotropic 
hornioiie only to a very limited extent. Goodman and Wislocki" 
ot)tainecl similar results in their experiments on animals. They in- 
jected gonadotropin in pregnant rahbits or cats, hut were unable 
to recover the injected substance from the amniotic fluid. 

1)eterminatioii of the estrogen content of the retro-placental and 
umbilical seruni showed the concentration to be more or less equal 
in either case. The differences were at least not as pronounced as 
those iii gonadotropin content. The placenta is, therefore, to a 
great extent permeable to estrogenic hormone. 

The free estrogen and gonadotropin content of the 
seruni from the umbilical vein and the corresponding maternal 
retro-placental serum were studied. The maximum concentration 
of gonadotropin in the serum of the umbilical vein was 12.5% ; 
the minimum 1.5% ; and the average 4.38% of that in the retro- 
placental blood. 

The Concentration of estrogen in the umbilical vein was either 
equal or only slightly different from that of the retro-placental blood. 
It averaged 68% of that in the retro-placental blood. 

Xt.suEts. 

Sutiznznry. 
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Ornithosis (Psittacosis) in Pigeons and Its Relation to Human 

Pneumoni tis. 

K. F. N~EYER, B. EDDIE AND H. Y .  YANAMURA. 
From the George Williams Hooper Foundation, Univer&y of California, San 

Francisco, Calif. 

I F 4  
'In a previous paper,l it was reported that a psittacosis-like virus 

had been isolated from the lung of a patient who had been exposed 
4Goodman, L., and Wislocki, G. B., Am. J .  Physiol., 1933, 106, 323. 
IMeyer, K. F., Schweiz. med. Wchnschr., 1941, 71, 1377. 
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to a fock o f  racing pigeons ( C ‘ o l i i i r i b c t  Iivii7). Nineteen, or 6376, 
of the 30 suspected birds gave specific complement-fixation reactions 
iii dilutions o f  from 1 :8 to 1 2-56 (Table I ) .  A virus, indistinguish- 
able from that of the patielit, u - a s  isolated from the spleens and livers 
o f  4 pigeons which had given ;t Iiositive. and froni 1 pigeon which had 
given a negative serum reactioii. This observation was the prelude 
to the recognition of the natioii-n.i<le existence of a psittacosis-like 
infection in pigeons-in the future to be described as ‘‘Orizithosi.s.” 
At least 10 human atyl)ical 1mtvnioiiias with 2 deaths [California 4 
( 2  deaths), New York 4. lliiiiicsota 1 and Boston 11 have heen 
traced to exposure to the tli ffcrciit species of pigeons exclusively. 

In order to 
secure comparative data relative to the extent of orizithusis in lofts 
mitl to have avai1al)le stiita1)lc. hiids for experimental tests, random 
..;aiiiples o f  1)igc.oiis u - c r ~ ‘  sctcurt~l from various places in California 
m t l  other states o f  the Liiioii. \\‘it11 the exception of 12 squahs 
frc mi a loft \\-host. old birds ~ ~ i - c .  virus-carriers, a universal existence 
o f  the infection \.\-as recognized n-ith the aid of complement-fixatioii 
tests. The virus respoiisiihle ic 11- these reactions was isolated f roiii 
the organs of lion-reacting as \yell as of reacting pigeons. The per- 
tinent data thus far obtaiiircl are summarized in Table I. 

The extraordinarily high perct‘iitage of positive results will doubt- 
less raise questioiis regarding the specificity of tlie seruni-reactions. 
There is coiiclusive evidence that they are the result of a respoiise 
to a psittacotic antigen. Pigeons whose serum is free from anti- 
bodies promptly generate them following the intramuscular iiijec- 
tion or feeding of 1,ai-rakeet-l)sittacotic or pigeon ornithotic viruses. 
JIoreover. a Hock of birds iii \vhich 60% of reactors had been denion- 
strated, were used as test aniiiials for a bacterial biological product. 
At the elid of the experiment they were bled again, and 95% of the 
sera gave positive reactions in the higher dilutions. This observation 
may correctly he interpreted as a reactivation of antibodies indica- 
tive of a previous contact or experience of tlie pigeons with the 
ornithotic antigen. The serum-reactions have been correlated with 
the carrier-state of the hii-ds. The organs of 6 Visalia and 10 Han- 
ford pigeons, the latter coimected with a fatal infection. were indi- 
vidually tested in mice. From the Visalia pigeons 4 isolatioiis were 
successfully obtained, 1 from a reacting, and 3 from non-reacting 
birds ; from the Hanford pigeons 4 isolations were successfully 
obtained from the 7 reacting l)ir(ls, and iioiie from the noii-reacting 
birds. No satisfactory explanation is as yet possible for tlie dis- 
crepancies. However, it is not unlikely that the positive complement- 
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fixation reaction is nierely indicative of a past or latent infection, 
and not necessarily o i  an active one. There still exists the other 
possibility that the virus may reside in organs other than the spleen, 
liver and kidneys which were used as inocula. 

The two lots of pigeons offered certain advantages for success- 
ful isolations, since the hircls were riot simultaneously infected with 
Snlmoizella typlzi nrzirizirir . Concentrated organ-emulsions were well 
tolerated by the mice, and thc ornothotic virus during its residence 
for 20 days in the spleens was sufficiently enriched so that the 
intracerebral transfer in the next passage produced lesions and 
microscopical findings ; it was not necessary to filter the suspensioiis 
through a collodion nieiiihrane of over 400 nip pore-width. More- 
over. one of the Visalia pigeoiis. with a complenient-fixation titer 
of 1 :128++++. p-ttseiitetl at necroljsy a residual plastic peri- 
cardial exudate of recent origin, which showed suggestive pale 
intracelltilar plaques but 1 1 0  tlcfinite elementary bodies. A flake of 
the exudate suspended in a few drops of broth and inoculated intra- 
cerebrally in mice produced the typical ornithotic choriomeningitis, 
and in the next passage by intranasal injection a focal pneumonia. 

The serological reactions and 
the isolation of 25 viral strains from a relatively small cross-country 
sample makes it clear that ornithosis of pigeons is probably ubi- 
quitous. The agent possesses a highly adapted latent parasitism 
for pigeons which is soniewhat similar to that of the psittacotic virus 
encountered in the parrot-species of the Australian regions. How 
it escapes the body of the birds is unknown, although suspicion is 
cast on the urine and the fecal droppings. 

Infection appears to be acquired in the nests or at least in youth. 
Recovery from this early contact with the parasite ensures a life- 
long relative resistance. Hut, since it is frequently associated with 
latency, the balance of the ininiunity niay become disturbed in favor 
of the virus. That iinprolxr feeding may arouse these subclinical 
infections, in particular, that a thiamin-deficient diet may activate 
them, is beautifully illustrated by the observations of Pinkerton 
and Swank.' Likewise. the accidental crowding of a dozen pigeons 
in a poorly lighted, unsanitary cage in the Hooper Foundation 
induced frank clinical ornithosis and death of 6 birds. The nature 
of the illnesses and the necropsy findings were at first mistaken 
for pigeon-garatyplioid, since cultures yielded SnEiizodZa typhi 
wzurium. The emaciated cadavers presented a fibrinous peritonitis 

Pnrrrsitisiii of Orizithotir T -im.s. 

ZPinkerton, H., and Swank, R. L., PROC. SOC. EXP. BIOL. AND ?6m., 1940, 
45, 704. 



arid pericarditis, enlarged spleens (average 8 x 18 nini) with subcap- 
sular hemorrhages, soft enlarged liypereinic livers, grayish kidneys, 
and catarrhal enteritis. The pneumonic foci reported for yigeoii- 
paratyphoid were likewise present in 2 birds. hlicroscopical exani- 
inations of the serous exudate revealed, aside from the Gram- 
negative rods, an enormous number of bodies like those found in 
psittacosis. It is not unlikely that the relationship of the bacterial 
carricr-stage to the latent ornithosis is tlie same as that proven for 
thc South American parrots2 

1 /zc b ’ k . s .  hb-phologically aiid titictorially, the ilficrobac- 
tcviitni swirltif O ~ W P  of pigeon origin is indistinguishable from that 
originally obtained from Australian and South American parrots or 
-\iiierican parrakeets, or from liunian infections traced to such 
sources. It is present in large numbers, free or in monocytic cells 
( b t ‘  avian or maiiinialian tissues, or it1 Zinsser-Fitzpatrick-Wei cul- 
tures. Organ suspensions, or cultures of these organisms produce in 
mice, ferrets and hamsters on intranasal injections, or in guinea 
1)igs and monkeys on jntratracheal injection, focal or lobular piieu- 
nwnias of the same character as induced with the true psittacotic 
viruses. Even continuous passage through mice fails to enhance 
the pathogenicity, and fatal iiif ections on intraabdominal injections 
are rarely observed except upon the administration of overwhelming 
(foscs. This peculiar low pathogenicity for mice has likewise been 
noted by C01es4 in connection with his studies of pigeons found in- 
fcctcd with “psittacosis” in Johannesburg, Union of South Africa. 
I 1 owever, recent observations indicate that occasionally a virus of 
;Frcatt.r rnaniiiialiaii pathogenicity may be encountered. 

J’arrakeets arid ricehirds ( ;Viuzi( i ,  orysiz~orn) are fatally infected 
hy feeding or hy inhalation. Pigeons and an occasional dove 
CStreplopeZia ?) are clinically not affected by feeding or intrainuscu- 
lar injections, but continue to carry the virus in the organs for many 
weeks. Since Ikdson and Western5 failed to infect pigeons, it was 
generally believed that individual birds are refractory to the disease. 
In this connection, it is iniportant to recall that doves (Streplopelk 
decaocto and StrcpZopcZio senzitory ziataj may become infected spon- 
taneously with tlie psittacotic virus of parrot or parrakeet origin 
when exposed in zoological gardens (Tomlinson”) . It was noted in 

-. 

3 Meyer, K. F., and Eddie, B., J .  Infect. D k ,  1939, 65, 234. 
4 Coles, J. D. W. A., Onderstcpoort J .  Vet .  Science and Animal Industry, 1940, 

SBedson, S. P., and Western! G. T., &eportu on PzcbElc Health and Medical 

6’J!omlinson, C. T., Pub. ZjTeaZth h‘ep., 1942, 56, 1073. 

15, 141. 

Subjects, N. 61, London, 1930, 84. 



work (lotie in coii1)eratioii \\-it11 1 >r. H. l'inkerton, that the oriiithotic 
viruses cluitc reguIarIy cause fatal nieiiingitic infections, even iii 
pigeoiis whose sera are strongly positive in the coniylenietit-fixation 
test ; while the parrot- or 1)arrakeet-psittacotic viruses, of either 
avian or hunian origin, induce these infections only in a few indi- 
vidual pigeons, aiid oiilp wlicii the viruses are recently isolated. 

Crude antigenic analyses have shown no cliff erences in the compo- 
sition of the various strains. or tlifferetices between the psittacotic or 
ornithotic agents. Thcst. I)igcoti-viruscs are indistinguisl.iable froni 
the "riieiiiiig.(~-1)iic.~iiiioiiitis" virus of Fraiicis and Magill,' which in 
coniparative tests 1irovc.d fatal to doves aiid pigeons on intracerebral, 
ant1 to rict.l)irds and parrakeet s ( 1 1 1  intramuscular injections. 

Q i i -  
dcriiiologically. tlic ci-iclcticv i i i  its 1)roatlcr aspects grew more con- 
vincing as the o1)scrvatioiis I ) c . c ~ I ~ ~ c  m o r ~  coniplete. Due to unavoid- 
aide delays or Iatc r-q)or-t iiig. the coiiiplete transniission-chain, con- 
sisting of finding tlie \%-us in tlie patients and then in the birds, has 
riot been established in ever)- casc. 1;or example, a patient in New 
York with aii at>-pica] l m t m i i o i i i a  aiid seruni-reaction of 1 : lZS+++ 
on the 16th clay, l~roducetl sl)utuin on tlie 19th day, from which a 
pigeon virus was isolated. I1e had a brief exposure to barnyard 
birds, including pigeons, in upstate New York. It was impossible 
to secure specimens of sera or cadavers of the birds. 

However, the difficulties are in 110 way different from those ex- 
perieiiced in cotitiectioii \\-it11 psittacosis due to exposure to parrots 
am1 1)arralicets. :\ 1w-t ( I f  thc chain t1cl)eiids on inductive evidence 
supportvd 1)y a fairly &l)~~i(lat ) I c  serological test. The early victims 
of oriiithosis had either 1iandlc.d clinically diseased birds, or had 
lreeii near or within lofts or 1)ariis in which they had been housed: 
the more recent histories fail to stress these observations. One would 
suspect by analogy with true psittacosis that pigeons in the active 
stage of infectioii discharge more virus and are more dangerous 
spreaders than the appareiitly healthy latent carriers. In the rural 
environment, or on the plazas aiid parks of towns and cities, large 
groups of people are constantly exposed to pigeons whose sera react 
in the compleiiient-fixatioii tests. With such a vast reservoir of 
ornithotic virus available everywhere, one wonders why many 
sporadic atypical picumoiiias ( colloquially and wrongly diagnosed 
as "virus" piicuiiionias) ;1rc not  in soiiiv \\-a. coiiiiected with these 
sourccs. :hi inquiry into tlie existelice of subclinical or latent in- 
fections in certain groups would iiideed lie of interest. 'That they 

I -  I l i t -  I< dot  iorisliip of  I ' iyou-( )rri itliosis t o  H i i r i z t r i z  IE~PLCSS. 

7 Fr:iiieis, T., .Jr.. m d  M:igiIl, 'T. I'.. .I. Krp. Md., 1938, 68, 1 4 i .  



occur is attested by tlie observatioii that tlie pigeoii-fancier, whose 
father died from ornitliosis, had specific antibodies against the virus 
in his serum. Aerogenic contaniination of tlie respiratory niucosa 
hy the public in a great many civic pfaces can be readily visualized. 
--i patient may not have been cognizant of this exposure. Thus, the 
fortuitous isolation of a saprophytic ornithotic virus from nose- or 
throat-washings, in the course of an attack of influenza or a cold, 
might often happen. 

In  the future, it appears highly desirabk ( a )  that the sera of 
patients with atypical pneunioiiias, influenza and other respiratory 
iiifectioiis, in the absence of slxcific I~acterial agents, be tested for 
specific antiliodies against the psittacotic or ornithotic virus, (1)) 
that in the course of epidemiological investigations, the prolonged 
or even fleeting exposure to pigeons or barnyard birds like fowls a i d  
clucks be kept in niind, and (c )  that the term psittacosis be limited to 
the huniaii infections definitely proven to be of association with psit- 
tacine hirds, while those due to contact with other hirds be clescribecl 
;is ornitliosis of fulmar, pigeoii, or chicken origin. 
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Toxicity of Washings from Hemophilus pertussis for Mice.” 

c. 1’. I<ATSAMI-’ES, ~ 4 .  &I. EK001CS AND w. L. BRA4DFORD. 

li’roai the Deparlmerbts of Pcdintric,q and Eacteriology, Univewity  of Rochester 
School of Medicine and Dentistry, Rochcuter, N .  Y. 

While studying the toxic substance that can t)e obtained by grow- 
ing 1irimphiZzi.r /wrtiis.ri.s in a liquid iiiediuni, as described by Wood,’ 
we have observed that a substance with similar toxic properties can 
be obtained by simply washiiig the organisms of freshly isolated 
strains grown on a solid niediuni. i\fter 48 hours of growth, the 
organisms are removed from the surface o f  I3ordet’s mediuni with 
a cotton swab and suspended in O.SS% XaC1 solution. When deii- 
sity of the suspension has been adjusted to approximately 40 billion 
orgaiiisms pet- nil, the suspension is thoroughly mixed for 5 minutes 
with a pipet. The organisms are then sedimented in an angle centri- 
fuge at a temperature of 3 ° C .  After several periods of centrifuga- 

* Supported in part by it grant f rain tlic ,John and Mary R. Markle Foundation. 
1 Wood, 111. L., J .  Irnniwio l . ,  1940: 30, 25. 


