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Burn. U. S. B. F. 1912, Prare LIX,

|3 =Kol ms fontiaaliy in sac stage. hatched a few days: showing relation of thyroid follicles to invogination

i, 12
which becomes juguinr pit, X84
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Burr. U. 8. B, E. 1912, Prate LX.

) - ]
Fic, 14 —Scotch sen troot.  Lomgitudinal section of lower jaw
the right hand cornes. an Bsokated misplaced thy ol l'frle!l:‘thI-r i

- plove showineg joiag] iyl follictes : below.

Ijmeenl o the epithélinm of the pit 1












Boni. U. S, B, F. 1912, Prati LXII

P, 17 —Wikl ok trout from An Sable River: 8.2 cmy, long: crods section showiing distribotion of normal thyrokd, X8

“ .- | s T S

Fio, 18 —Algongquin wild brook trout; simple hyperplasia; high cuboidal epithellum reduction n some follicles and
abaence in others of collofd. Distine! hyperemin about folticles; incrensed amount of thymoid A&

.
-






BurL. U. 8. B. F. 1912, Prare LXIIL

A '-#’- .. ‘ - ool

Droanesticates] Seotels sen trout Bngerling: sormal thy il steactere

iy il
.!l.i-"“-h

above. showing simple hyperplasin, inerensed]

Vaet, Mi—Demestionted Scolch cen trout fngeriing same hatchery as abowee. show
nuniteer of thyredd folllcles: epithelium high colkddal ond low coliannar collodd diminished Xt












Borr, U. S. B. F. wgr2. Prare LXV.

§

Vg, 2% —Mhrock Lroait. showing nectal metnstisis of thymid origin - (Aaa] fin pisoed ek 1o show fumar. )

Fr, 24 —Nrook tooib, showing large
gl fumor springing from the jugular pit

Fin, &a—A view of normal floor of
proaikly of wddnll broak teoul, g

. B—Hypriemin of fAoor of mouth of adult breok troat
woeenibed el floor,  First masrosoopec evidence of hyperiplasin o

enrcingma of thynodd

S






Burr. U, 5. B. F. 1Q12, PraTe LXVL

Fi. 38 —Brook trout, showing msssive thyrold tumor iu the mouth eavity. springing from the floor of the mouth,

Fra. 27 —Twa year ol brook troutl, shewing massive tumor Glling the entire gill space,

Fris. . — Mok rool, shiowing buomor moss gl the U ol the lower jnw






Brrr. U. 8. B. F. 1912, PraTe LXVIIL.

o, 2 —liroak troul showing oolular @rowthe in Fig, =Rk roat showing bnumeorons uinor vey-
Boar of oot tathans kn foor of mouih 4

Fia, 3—8Section of floor of mounth l|||,||w-il||ﬂ thermidl follicles growing in eplthellum abewe basal membmne, XTik

s o o

Fig. 32 —Section (rom foor of mouth showlis histologicnd structure of papillars growths foumd in floor of mouth
fllastrmted mncrmengdonlly by feure 3, K












BuLt. U. S. B. F. 1912, PLATE LXIX.

¥, M=1lgh power section of the catly stages ol the dinense showing farmation of new follicles by bapbding of the
alveoli with snbsequent splitting off. Note karvokinetic figures, 2THD,

2ok

Fais. X7 =t fosa mecibon of the lowet jaw showing growth infiltmiing the surrosnding structunes






BuLt. U. S. B, F. 1912, Prate LXX

cells. X80,

= Sy he

SIS TS ge

Fin. 3 —=3ection of tumor presenting the picture of protifernting strumn of Langhans. showing pumenns karyokin
etic Agures. M,






BurL. U. 8. B. F. 1912 Prare LXXI.

'-.-:.\

Fais, 8i—Section of Tower mw showing nedular devebopmment in v plevies portions of the Qumor

[LIGEES X1






Burr. 1. 5. B. F. 1912, Prare LXXIL

Fro. 41.—High power section from fgure 32 of a nodule showing elosely packed spadle aini oval cetls wath deeply
K

stmindng. nuclel. with here and thete an nitempt &t alveolnr arrngeinent

ol adesomatons type lving o Joos

Fio, 42 —High power section Tmm figure ¥ showing a saill, distinct ticslnibe
#lveainr stroctufne wieg






BuLe. U. S. B. F. 1912. FPrate LXXIII,

Fic, ¢ —Reotion slowliag faulbvldinual fodlickes of wesre
:{nﬂj{mum type infilEmting  surrounding  tumor  Gesse,

P, 43, —Scctien showiing imensive nodular growth
with concentric compression of the surmounding  tumoer
tizEue. FE1EN

pissue of alveolar Lype e,

P, 45 —eetion showing encapsulnted wodule of papillar type I¥ing o tomor






BurL. U. S. B. F. 1912, Prate LXXIV.

Fio. 46 —teetion of floor of the mouth showing tumor cells infittrmting and destroying bosal oenbeine Aplitting

af elaetici. e BT

Fic. 47— Diawing of section showing normal thy rodd tissue isolated in a bone spoce surroumdind 1y tmar s






Bune. U.S. B. F. 1912, Prate LXXV.

Fic, 48 —sSection showing infiltmtion and destroction of cartilage. XiH,

Vi, 4 —fection showing nvolvement nnal destmsction of bome. x15s






BuLr. U. 5. B. F- 1912. Prate LXXVI.

Fig. Si—2ection showing involvement of nortic wall, Tumor alvesll between elastic lamellm of medin ¥ael

E : .. 1 - '

10, 81 —section showing lnBltmiton of fndividua) muscle fres. Cells within the s renle T

XAw






BuiL. 1. 5. B. F. 1912. PLATE LXXVIL
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Fia, 8 =—&ection of metnitnsls on the tip of the jaw: from the primary tumor shown in Sgare 52, X138,






BuLr. U. 8. B. F. 1912, Prate LXXVIIL

Fi. 3 —FPhotogmph of metastatic tamor b the rectal wall,
Hormal size,

Fi, 55 —Microscopic section of réecln] metastasis showing nttachment to the intestinal wall; wiih extension of recial
mucosa over surinee of tumor,

Fia, 8 —Section of rectnl metaitasls ahowlne teadensy 1o the formation of pagllisr vodules. X84






BoL.. U. S. B. F. 1912

Prare LXXIX







Burt. U. S. B. F. 1912, Prate LXXX.

Fig, 3 —=Section of fish thyroid tumor resembling the proliferating struma of Langhans as {llustmbed in plate 2
figure 12, of his arficle. X160,

Fii. t-—sceticn of protiferuting strumn in man; orlginal cese of Langhuns to be compared with figure 55, X160,






Buir. 11. S. B. F. 1912. Prate LXNXXL.

Fia. A1.—Papillnr type in fish thyroud tumor resembling malignant papillar type in man. as 1lestmted in Langhans
antiele. plnte 7, feure 32 K1,

Fio. 62—Section of malignant papillnr tpe in man. Section of Langhans' origina] cose; o be compnresd with
fgrure &0, w140






Buir. U. S. B. F. 1912, PraTe LXXXII.
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Fi. 61—Fish thyrodd tunior showine tulkilar trpe sesembling the struma of Geissiar, as illusimated o plate &
fnee 37 of Langhans' arcle % 1t

it
R
Ny

HT‘] =

Fii, e —8ection of fish thyrodd nmor, Saolid type, Prom fhee-months-old dommestionted ool fooal,  (Bee G, 720
Hledh







Bure. U. 8. B. F. 1912, PLATE LXXXIIT

Fia. & Aectbon of stramn noloen from a baman hveobd glind @ o be comparal with Auure & K1






Buir. U. 8. B. F. 1012. PLate LXXXIV,
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Fit. s7.—Infiltmting thymid tumoers in the @l region of a wild while ish [ Coregomns ofnpeiformnn )

FiG, fi—Microscopic section of the tumor shown in figure 66 Infiltmtion of wall of vein, Cell nests in lomen,






Bori. U. S. B. F. 1912, PLATE LXX NV,

Eig. 6= Photograph showing tamar ina wilil brook L PREFWET | microgmph of the tamor of
trout LSafoemws fondinalin, ) fAunre 6. Mote the |Ilr|ﬂ: wislnile within the Lumor minss
xXuig,

g~ ™ "]u? r“.‘

Tt :
T .‘ ”*# *..

g ¥
]

- g’.& mr:'::f i

Fra. T1—High power photonicrograph of the tumor in figare 88 Note the spindle cell character of the tamor
rmmlllmg Sietiicl e cell Saroomn. 18







puni. U. S B. F. 1912, PLaTe LXXXVI

Fro, 72 —Massive thyroid tamors in owilil Swe sebage 4 vears old, canght in Sebugo Lake, Maine, largest hali
ohserved with tumors, Matom] size,

Fit, Th—%mnllest tumor Gsh, domestieated brook troat 5 months old.  Natuml sfze,






Prame LXXXVII,

BriL. U. 5. B. F. 1912,

Agure T2

= Photograph of longitedinal section of lower jaw of landlocked salmon; fliustrated by

Frr. i

Bgure T1.

type of tumor, Wikl landlocked slowoe,  Hioatmited by

=sre Uiy wliowing mlvealar

7.5












Bunr. U. 8. B. F. 1912, Prate LXXNIX.

Frao. i—Thoiogmph of outdeor troaghs &t Cmig Brook. On the mght wosden teoughe: on the left. coment tank=







PrLate XC.

gL 2.

U.85.B P

BirLt..







Boin. U. 5. B. F, 1g912. Prate XCI.

Fiis, 84 —Section of wild “"s'\q.‘yhﬂtl brook thout. Raw Hver feeding 12 months, Focal development carclnomin of the
thyrofd, Small group of follicles with columnar epdthelinm.  Kedienl colledd.  Wyperemin about follcles, At periphers
normal unaltered thyrold follicles, XE5,

-

T ™ 73 R T, ————
T SN S

s

Frib, BS =Will Wisconain brook troul. Haw heart feedirng 12 months, Beginning carcinomn of the thyrodd b












BuLL. U.s. B. F 112, PraTe XCI1I.

Fich, B0—W ik Wisconsin brook troul, Vemetilile fom] 12 months, Normal thymaid HHG






Bonr. U. S, B. F. 1g12. Prate XCIV.

wild Wisconsln brook troul. ahowing well-
Fia, W= Low power aectlon at medlan Hne throagh thyreld reglon of -
developed o !"b:;lllu ef the thymld Inflimting surrounding siroctures, bone and t"““ﬂ“ After 18 months mw liver
fecdimg it Cmig Brock. Expefmentn] induction of carcinoma of the thyoodd. x13






Prate XCV.

.‘. g
a e 'l'-".

Fiti, M —Section of thyrodd showing spantanecsus pecovery fromy enrcinonin of the thymdd, MEarly stage, Wilkd
Wisconsin ook troutl. Fish No, 390 A, NS4

Erg, 92 —Section showing spontaneous recovery from experimentally ind ooed carcinoma of the thyroid in wild
\huimnin brook trout, Fish Noo 2099 B, oL






Boirr. U. 8. B, F. 1912, Frate XCVI.

P, 8l —section thymid region domesticated yearling, Cold Spring Harbor hatehery, kept in old troughe. Raw liver
il henrt feeding.  Well developed hyperplnsin, KAA,

Fia, 8 —Yenrling Jdomestionied brook trout, Cold Spring Harbor hatchery, Same Wt of fish as Agure 23 Kept in
waler of Chureh Spring. Haw liver and heart feeding. XNormal thyrodd, Xas






Burr. U. S. B. F. 1912, PraTe NCYVIL

Fic. % —Fish from same lot treated by sdding in continuous concontmtion polisstiam jodide i the vater § 25000,
Markel regresaion of hyperplasis at the end of 15 days, Filsh 1059 table 1x. XBE,






BuLt. U. S. B. F. 1912, Prare XCVIII.

Erii, 8 =Afprkod hyperplisia domesticated heook Uik used ng contrmol for Rgure 99, Flah 1070, Lalle 1% W,

g
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P, 90 —Fish from sme bot treated by adding in continuons concenlration potnssinm iodide in the water 1 500,000,
Marked regression of hypeorplasia at the end of 27 days.  Fisli 1069, table 1x. KHE,






B, U. 5. B. F. 1912, Prate XOCIX

) SR

Free, 100 =4 yhril searling h_nlmulll. large prodnmling LiiAio? -l'Ihli'filul mnrked change with revession owan] morsial
type us the resolt of treatment with fodine added to the waier by continueus Bow in the proportion of 1 SO0 for 4
davs et visible meduction in =ize of tymaor. Pish 1065, table ix K=l

Faan, 10, —section through tumor retrograding as the resall of trealnient with potassiom iodide ndded o the waler
by continuows fow in & concentmion of 15060 NG, at the enil of M days.  Large nren showing organiztion by connective
tissae. prrevious hemorrhage in solstance of umor nduced Ty treatiment. Grent reductbon o size af tomaer,  Flah 1060
hie1x. X1






Bort. U. 5. B. F. 1grz. PLATE C.

I, 1 ==Control for Giuee 103, Fisli 0090, talibe 50t Kk

Fi, (Gt -—Doamestiontied brook trood Froms the smne §ol s figure 102, treated with bichloride of mercury mladed by
comitinoogs flow o the wialer o e progertion of 1 500000 for 12 days Lrianprrem e of Byperpinsin AMarkel reversion
b the marimal type.  Fish 0S8 table xn 4]






Buvri. 5. 5. B. F. 1912, Prare CL.
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Fii. b —Canttol for fgure 105,  Fish 1085 table xi X

Fin. 1S —Domesticated brook irout from fhe same ot as fegure 104 treated with biehiloride of mercury added b

comtinuons Bow to the waler in the proporibon of 15000 for 14 days.  [Hsagpenrenoe of hyperplasbn.  Markel reversion

1o the normal tvpe.  Fish 1osd, table 1. K






Burr. U. 5. B, F. agzz.

FiG. 106 —Saction througl I'Ill'l:i,' tirmear domesticitad brook (ot which ander brealnsent with bichlotide added to the

{l!.;lnlllllt'lwrllrr in the [|r|||||||-|.|..|.|11 of 15000080 for 3 dave and then plieed in standing bichlodde solution 1 Wi
e By A hours expomure.  Tumor grently decrensed fn size.  Reversion towanl normal type,  Fish 1130, tille <0 KR

e S

Fia. M0 —Sectlon throagh mangin of lamge tumor retrogrmded under treatment with telelibosdide of mencary § 8,000 000
adidad o the water for I8 days. Marked atrophy of tumor cells. rempanis of nests of cells in marginal connective Pssae
presenting 8 polure fmibr (o fregresdion of carcinoma in mummals Fish 1065, inble x18 L






Brin. U. S. B. F. 1912, PraTe CIII.
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Fro. iS—Secbion through (uior of bwo-yenr old brook trout treated with bichloride of mercury added by continnons
florw 0o the water in poepartion of 125006 K Keault al the end of 11 daye. Grent redoction fn siee of Dumor. Mevemion
of tumor Hasue (o the normal type. Fiah [T, tabile a1, MR

Figi, 1 —pDomesticatesd brook oont. Visible tumor Muorked diminution in size of ‘!-"lf tiimor ahd marsed change in
furnor tasue with reversion townnd nortnil, s the reault of trenting for 22 days with arsenic irioxide added by continuous
fow 1o the water.  Nole marksd change in epithelinm.  Fiah 2036, table X1v MaEn






Buni. 1. 5. B. F. 1g9132. PrLAaTE CIV.

~ Fui. Di—seetion of thymid of doe 21 used ns control for dog 16, figure LIl Heeelvel samie water as dog 16 Tt
lodlexd, X460

Fr, 111 —Secthen of thyrodd of dog 16, Marked enlargement of the thyrodd. well developed hyperplugia az the resall
of drinking water i which were suspemded semplags fom fish troughs in which circinoma of the thyrodd in fsh waes
jrrevabedil. LAl






Burt. U. S. B. F. 1912, PLATE CV.

T"bg"-x.g. PheH

-
Fio, 112—Dog. 17. Hyperplasia of the thymoid ai the end of five months, from drinking water 10 which wers
:J:l!w%fd -c-;:rhmn::!n.km from fish troughs in which carclnoma of the thyrobd was prevalent, The sanic expefimenl is
o & Agure 111,

Fiis, 110 —fection of enlimeed thyrobd of dog 15, Marked hyperpionin of the thy roeid with desguamation amd degenes
athve changes in dog drinking water with musd from posd 10, Sl Frroak oo,






Prare CVI.

Byrin, U. 8. B. F. 1a12.

secibony of tlivmokl of dog 20 gasd an comtenl for dogs 22, 16 aid 17
L AL

g, 114, =8
and 22 bot, ke contral dog 21, Iedled belore drinking

[ 7 L,
= -
e LI
-
= af l-‘r._,.-":.‘ 'I"‘Ll,' i
" s .‘“ -
Sarnegrate R

1
“1. :‘ " F .1
L . #ie *a
W s £ : PRt S W
i 118 —I_I-ul.t 22, Bectiofs of enlareed thveodd, Well developed hvperplaska alter dnakiing waler five mamths with
;-_lhl.r!ll]l'l’ scmpings from infected fish troughs, The same experiment and resolt ns dog 16 fgure 111 and dog 17,
Lguee 112 ML,
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Borr. U. S. B. F. 1g12. Prate CVIL

i, 116 —=ection of normal thyrobd of adult female dowr, mother of dogs 15, 16,17, 20, 21 amd 22 aded as contrgl for
dog 18 figure 117, Heceived saine water bul bolléd before drinking. KA,

PR B Py o AT RO S S

R L

e, 117, —Section of eedly enlneged thvrodd of adull dog 18 Resall after five months drnking water B which
were suspended scrgpdngs from fsh trosghs in which carcinoma of the thyroid in trout was continually developing X6


















Boni. U.-S. B.F 191z, PrLaTe CX,

T

t‘h:" -

T -
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e
¥k, 122 —section of doe's thyroid shawing tnberele with Friz. 123 —Section showing heud of nemniode inclosed in
s sepl b of nemniode in capsule. X3, tultserele X550

- Fre 38— Croas mection of pematode I center of tulsencle. Fro, 1% =Nealed  tabercle showing no evidenoe o
jm dog's thymdd X130 nremntesle, b AR

s, 1M —Section of tibercle in fish showing Bpaccs Fu. 15 —section showing healed lubencls im  fish

evidently cocapbed by nemntode. X240k


















