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Multiple Su.l.i"a Therapy of lld.."ley Disease Among Brook Trout 

Leonard N • Allison 

Vichigan Department ot Conservation 

Orqling, neM.gan 

K1dne7 diaeue ••• idant1tiecl in 19SS :tor the first time 1n 16.chigan 

among brook trout at the Oden and lfarquette batcheriee. The disease had 

been repcrted prerloual7 anl1' from hatoheriaa in the states bordering th• 

A tlantio and Pacific oceans. lidne7 di N'\88 at the Oden hatcher., developed 

only' in a group of brook trout hatched. at the u. s. Fish and Wildlife 

Service hatchel'T at Charlevoix. Thia hatchery received eggs from a hatchery 

in Nn England where kidney diaease bad been endemic for many years • Since 

some evidence bu been found by researchers sug,:esting that the disease 

might be tranamittad by the egg, it was assumed that the N• England hatchery 

was the source ot the infection at Oden. No such correlation could be round 

to account tor the infection at Marquette. Drook trout there were hatched 

at the 'thcnpacn hatchery- frcn eggs obtained. rrom a hatche17 in Pennsylvania, 

a source considered. to be tree ot lc1dne7 disease. Harever, it 1s possible 

that the Pennqlvania batcher,r had purchased egge from. an Eut Coast hatchery 

where k:1cJ.neY' diaaaae was present. 

Aooording to Snie-- and Griffin (19.SS) sat1ataoto17 cmtrol wu 

obtainecl br treat.ant with nl.tonand.dNJ gantrisin ad nltaaeru1ne were 

Neommended because they bad the leut retarding effect on gl"Clft.h or brook 

trout. '.ibey reported that treatments with antibiotics ( chlorupbenicol 1 

ten-uycin and aureOI\VC:ln) tailed to control kidney- disease. They' al•o 

auggeeted that multiple therapy with aevaral aul!'onamidea mi.,.t prove to be 

more effective than therapy with only one $Ulfonam1de. Oppartuni ty to explore 
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this suggest.ion came when ten cement tanks at the U.arquette hatchery became 

available to1r a limited time tor w,a in elq)erimentation, and three sulfa 

drugs were on hand. 

Treatment Experiments 

The ten tanks were divided into five groups of two each and labelled 

A, B, C, D, and 1 •. Each tank was stocked with 200 brook trout, 27 months 

old and averaging eight inches in length, chosen at random from the lot 

having kidney disease. treatments were instituted as f'ollan'ss 

A • Control. Ro treatment• 

C. Sulf'ameruine and sul.fagwmav.ine. 

D. Sultameresirle am aulfad.ia zine. 

E. Sulf ameruine, 8Ul!aguanadine and sultadiuine. 

All drugs nre fed at the rate or 12 grams per 100 pounds of fish per 

d.,-, except to group· :E. ·1his group recei'Ved 12 grams sulf'ameruine and eight 

grams of each other drug per 100 po,mde ot fish per day. Drugs were fed 8.8 

above for- f"our consecutiTe, 4&7,. then with 2/3 or this dose daily tor the 

next 25 da-;s, tor • total of 29 da115 of treatment (March 12 to April 9, 19,6). 

All groups ere obsel"flld f cr 22 days follaying therapy • 
• 

The percentage mortality aa:>ng all groups each week during the period 

of treatmeht did not demonstrate any- particul.a:r trend, except· i..'1 group l.!~ 

which received the three sultas (Table 1). Increase in mortality among the 

fish in this group mq have been due to the large doee or drugs; poet-treat

ment loas among t1'1is group wu lees than during treatment. The post-treatment 

aortallty among all groups was less than that during treatment, e.xcept among 

the control group where the mortalite,- increased. The percentages given in 

Table 1 were computed on the number of fish remaining at the beginning or 

each week. 



, . l •.. _A,.-~ •.• •--~ •---·'---·····•:,',., .• _, ·'·••------·•--

- 3 -

7alile l • .....Wnkly mortalities 

Du.ring treat.ir.ll'.1t: 
,l B C D E - - - - -

1. Humber n 7 2 6 h 
:Percent 2 .0() 1.75 o.,o 2.00 1.00 

2. Number I 

3 7 4 9 :1 
Percent 1.02 0.16 1.76 1.02 2.27 

3. lumber 6 4 4 s 13 
Percent lS!, 1.02 1.02 1.29 3.36 

h. ?lumber 5 5 9 3 9 
Percent. 1.31 1.29 2.32 0.78 2.41 

Total• 
Number 23 19 22 20 35 
Percent ,.10 4.1s ,.so s.oo a.1s 

Pcet-trea tment, • 

s. lumer 12 1 4 0 L 
Percent ).18 0.26 1.06 o.oo 1.09 

6. !i'llJllber 18 ; 7 0 s 
Percent 4.93 0.79 1.87 o.oo 1.38 

7. ?lumber 14 4 3 11 ) 
Percent 4.03 1..06 o.a2 2.89 o.Sh 

• 
Total -

IUDaber WJ 8 1h 11 12 
Percent u.67 2.1.0 3.10 2.89 3.29 



I 
l 
t 
i 

i 
1 • t 

I 

-4-

Snieezko and Crlf.fin (19.5~) reported th .. ,. t :iortality from k1.dney disease 

began in April or May and :reached a peak in June. The tanks wero avalla'ble 

ror the present experiments onl;r from March to May, which m.ay account for the 

lorr mortality in the control group during Jla?Oh and the increase 1n mortality 

in t,1tis group in April. 

Since mortall ty among all groups was ooq,aratively leffl', Chi-square teats 

were made to shar whether or not the d1.f'ferencu 1n mortall ty, could be just 

the reault ot chance variations. The P values ot these testa must be at a· 95 

percent or high.er level to indicate significanoe. The higher mortall ty 

among group E during treatllent was a1gniticant only- when compared. with 

group Band posaibl.7 group D, but Ill values in group E were conaidera.bq 

higher than an7 other group (Table 2). The P valuea of group A during the 

post-treatment period indicate that there was a significant difference 1n 

mortalitq compared to all other groups. 

The Chi-square tests also shot that there was no sie,,1ificant diff erance 

between the mortalities of. all treated groups. This indtoates tr.at treat

ment rl th sulfa:meraz ine alone w-as juet as etrecti ve u tre•tment rl th 

varioua combinations of the three sultaa, and that all combinations of 

aulta drugs employed here were equ.aU;r etf'ecti ve in controlling t.he disease. 

Furthermore, since scme post-treatment mortality still persisted and kidney 

dieease ••• present among all groups tnnty ... 'bro days atter .treatment was 

terminated, 1 t is evident that none or the treatmnte gi'ftn were suceesaf'ul 

in completely eradicating kidney di•ease. 



I 
t 

i : 

I 

I 
' 
i 
~. 

t 

I 
I 

- 5 -

Table 2 .--Ohi~quare .!!!!. ! values 

ot total mortalities -------
During treatment, 

B 0 I) - - -
A x2 0.23 0.023 0.22 

p lS-h u.s lh.7 

B x2 ••• 0.23 0.27 
P· ••• 3S.h :,a.o 

.o J.2 ••• ••• 0.10 
p ••• • •• 24.3 

D x2 ••• ••• • •• p ••• • •• • •• 

Post-treatment, 

A x2 2,.7 l~.8 17.0 
p 99+ 9?+ 99+ 

B x2 ••• 1.14 0.49 
p ••• 71.2 51.1 

C x2 ••• • •• o.16 
p ••• ••• 30.a 

D x2 ••• ••• ••• 
p ••• ••• • •• 

E -
2.2s 

a;.1 
4.h7 

96.2 

2.72 
90.1 

3.8) 
94.9 

17.5 
99+ 

o.s9 
S4.4 

0.09 
23.1 

0.13 
,1.9 

.. 
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SUillm;&17 

1. Jtidne,J disease, known previously only from hatcheries bordering 

the .A. tl.B.ntie and Pacific oceans, was identified among brook trout in 

Michigan. 

2. Experiments on kidney disease in brook trout were made at the State 

Fish Hatchery, Y;uq_uette, W.ch1~1i. 

) • The etfeet on kidney diaeaee er aulraaeruine alone and in combina

tion with eulf'aguanadine and sultadiatine wae teated. 

h • ndhey- disease wu controlled 1fi th all ocmbinationa of the three 

sulfa druga • Sulf'ameruine: alone •as juat aa etteeti ve aa it was in combina,.. 

tion w1 th aulf&c.~ and aulfadiuine. 

s. None or the treatm.enta etf'eoted a coq,lete cure. 
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1filT,'l'IPLE SULFA THERAPY OF KIDNEY DISEASE AMONG BROOK -TROUT 

Leonard N. Allison 

...... -· 

April 23, 1957 

Kidney disease was identified for the first time in Michigan among 

brook trout at two state fish hatcheries (Oden and Marquette) • Snieszko and 

Griffin (1955) achieved satisfactory control, but not canplete'elimination 

of the disease 9 by treatment with gantrisin and sulfarnerazine, and suggested 

that multiple therapy with several sulfonamides might be more effective. 

From one lot of brook trout infected with kidney disease, four groups 

of 400 fish each were treated with various _combinations of sulfamerazine, 

sulfaguanadine and sulfadiazine, with one group receiving all three drugs 

and a fifth group of 400 fish held with out treatment for control. All 

treated groups demonstrated significantly less post-treatment mortality than 

the untreated control group. Sulfamerazine alone was equally as effective 

as arry combination of sulfas, but none of the treatments completely 

eliminated the disease. These tests were made at the Marouette Hatchery, 

March 12 to May 1, 1956. 
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