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The air bladder o~ fish does not aeem. to be particularly subject to infection. 

Davis devotes only one brief paragraph to this organ in his "care aud Diseases of Trout", 

mentioning a roundworm.which hns been reported in the air bladder of wild salraonidse 

The standard C-erman reference (Plehn• 1924) mentions several sporozom end worm parasites 

found on or in the air bladders of fish, but they do not sEem to occasion s:ny great 

:mortality in their hosts• One paragraph in Plehn' s book is, however II particularly 

pertinent to the discussion w-hich :follcnvs and is worth quoting in full (page 427), 

"In a general infection caused by Bacterium. cyprinioida, the causative 

organism of red plague (Rotseuche) • there can occur an infection of the air 

bladder and a thickening of' its wall. The inside of the bladder thQJ\ containa 

a creWlT'J mass which consists of a bacterial culture - sometimes a pure culture. 

Probably other bacteria can also produce silnilar effects." 

The disease to be described hero occurred durinr the winter of 1934-36 at the 

Rome, New York fish hatchery, and was confined to sm.e,ll lake trout fingerlinga averag

ing a.bout 3 cm. in length. The fish were 63 days old from the time of hatching and had 

been feeding 38 days when the invcsti8ation was started. K.-0rtality had started rising 

about a woek bsfore this and continued quite 1,ir,h for a.bout three weeks. The loss was 

distributed throuc,hout all the trouchs containinc lake trout but did not spread to fmY 

• 
V Investigation made i,yhile e1;ployed by liew York State Conservation Department. 



of the brool: or brown trout which were at that time in troughs at the same hatchery. 

It was a peculiar circumstaneo that the larger fish oontracted the disease to a 

greater extent than the smaller. Diseased individuals sank to the hottom of the 

trouoi whore they rested qtlietly until they died. Ylhile the disease was at its pea)c 

almost every fish taken from the bottom of the troui;h s}'l.owed the typical symptoms. 

Dissection of diseased specimens showed that the air bladder was more or lass 

deflated in all cases. usually containing no air whatever. Thus diagnosis did not 

even require the aid of a ndcroseope. The shrunken stub of an o.ir bladder could easily 

be remo·iTed, and when macerated and examined under the mcroacope a teeminr; mass ot 

motile, rod-shaped bac~eria was observed. Thase bacteria were found to be partioulurly 

numerous in the mass of loose connective tissue surroundiJ1r the air bladder and 001dd 

always be obtt.ined, often in pure cultm."e., from tl-ds tissue. 

Laboratory facilities f'or a positive identi:fioation of' the bacterium. were riot 

available., but the organism proved to belong to the fluorescent group end was tentatively 

identified ae P&eud0i-uonas fluoresoen.s. 

In figure 1 e. normal air bladder is shown in cross section. The wall consists of 

a buboidal epithelium Q-urrounded by a thin layer of dense connective tissue. Beyond 

thia 11 end filling the space between the peritoneum. kidneys, and body wall, is a masa 

of very loose eonneetive tissue. l<'igure 2 is a cross section through the same region 

in a diaeased fish. It oa.n be seen that the epithel:.um lining the lumen uf the air 

baldder is columnar, end that much more oonneetive tissue is present around the bladder. 

A structure present in all the diseased specimens sectioned was a posterior opening in 

the air bladder. In .figure 3 this open.int: is shown in cross section ar:.d in figure 4 in 

longitudinal sootion. It will be seen that the hir;h columo.ar epithelium which lines 

the inside of the air bladder continues through the posterior openinf and lines a portion 

of the ou-ter surface of' the bladder surroundi.."'.l.t the opening. The peritoneum is unbroken• 

so that the air bladder does not communicate vn:th the body cavity. It merely opens into 

tho region of loose connective tissue dorsal to the peritoneum. This loose tissue is 

the substance which was found to contain such a rich culture of bacilli. Its disintegrated 

condition in the region of the posterior opening is evident in figures :3 nnd 4. 



In the absence of a series of specimens showing the pro,r,resa of' the disease through 

various stage•• we can only speculate as to its course. Since the pneumatic duct 

remains open in the aalmonids it might be supposed that this would af'ford a chance for 

bacteria to wa..-rider into the air bladder from the c.esopha.gus just as they sometimes 

do into the hmD8n appendix from the intestine. Since J>seudomonas fluorescens is a 

common water bacterium, not ordinarily pathogenic, it might get into the air bladder 

rather frequently but oause no particular disturbance there. With the presence of a 

posterior opening to the bladder 1 however, this ore;anim could pass through into the 

loose oonneetive tisstte surrounding the structure and there set up a pathological 

condition resulting in a proliferation or connective tissue and failure of the bladder 

to expand. The posterior opening alone might prevent -che bladder from expanding, even 

1n the absence of a restricting excess of connective tissue. 

It is hard to illlagine the posterior opening a.a being merely a structural anomaly. 

Thousands of fish died from. this disease, whioh did not occur the previous year nor the 

year following although lake trout egga f'rom the same aouroe {wild fish .from :aaquette 

Lake, New York) were hatched at this same hatchery all three years. Neither did it 

occur thnt same year a..-nong fingerling• from the some source whioh were hatched and 

reared at another hatchery. But if the opening was oe.used by bacteria• why was the 

disease confined exclusively to the lake trout? Does the lake trout air bladder have 

some peculiarity near its posterior eml which :makes it more susceptible to bacterial 

attack:? 

No treatment was discovered for the disease. 8e.lt baths were started before the 

nature of the infection was known, but these had no noticeable effect. The disease 

finally subsided ar.d the survivors were normal heal"chy fish. Whether any of the 

survivors had recovered. or whether the disease is always i'atal is not h1awn. 

The author is indebted to Mr. Harry F'a.ber of the Consolidated ·r1ater Co. of Utica• 

New York for placing at his disposal a bacterioloGical laboratory and for assistance 

1n bacterioloeical work. 



Literature Cited 

Davis. H. s. 

1934. Ce.re and Diseases cf ~rout. 11. S. Departruent of Commerce• Bureau of 

Fisheries, lnveetigational Re:ort; No. 22. 

Plelm• U. 

1924. Pralctikma der Fisohkrankheitet1. Stuttgart. 

Bxplatation of Figuree 

Gb Gall bladder 
K Kidney 
L Liver 
I Motoobord 
Oe Oesopba.gua 
P Posterior opening 

ot air bladder 
P.11 Pn8'U1Dllt1c duct 
st stomaoh 
SW Air bladder 
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Legends for Plates 

Fig. le Cross section through normal air bladder of 30 mm. lake 

trout. x ss. 
Fig. 2. cross section through diseased air bladder of 30 mm. lake 

trout. x 38. 

Fig. 3. Cross section through diseased air bladder, posterior region• 

showing the posterior opening. x 38. 

Fig. 4. Longitudinal seotion through posterior half of diseased air 

bladder showing posterior opening. x 38. 
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