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INTRODUCTIOU. 

Ever since Richard Bri5ht in 1827 published his monograph on 

ch:r-onic nephritis, this subject has continued to arouse the interest 

of investi~at6rs as is evidence by the vast literature w ic1 has 

accumulater . In recent years there as been a very active interest,• 

especially in e:xperiment~l nephritis . rorpholo~ists ave atte~pted 

to classify the various types of diseased kidneys, and to deterriine 

their patho , cn~sis and interrelationships. EX})erimentalists on the 

other hand have attempted to produce in animals the several forms of 

renal disease that occurs in man. Each group of workers h~s had 

as an ultimate objective the determination of the etiology and D~t o 

enes·s of human nephritis. 

It h s been maintaine~ by Dickson and others that a renal lesio 

may be produced in animals with uranium nitrate, which is similar 

to hu.~an chronic nephritis . 

The objec~ of this paper is to study the effects of uranium 

nitrate on t e kidneys, to determine the exact nature of any chronic 

lesion that may develop. 

Human Nep ritis . 

It will be necessary to discuss the pat ology of human nephriti 

in order to compare it with renal lesions produced ex,perimental ly. 

In accordance with urevailin~ opinion at the present time e may re-
• ;.:> 

cognize the following types of renal disease: 

I Renal Infections . 

(a) Specific - tuberculosis, syphilis, etc. 

(b) Pyogenic infections - abscess, pyelitis, - pyclo ­

nephritis, pyonephrosis , etc. 
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! These infections are fairly well understood·, and are not usual-
! 

ly included under the designation "nephritis". They are not essent -

ially different from inflammatory processes in other organs . Simi­

lar lesions are easily produced in ani1al s . 

II. Arteriosclerotic Kidneys . This important group of 

nephritis is primarily due to disease of the blood ves£ ,:3 of tha 

kidneys. No etiological factors are known. considerable percent-

age of cases of chronic renal disease belong to t is group . No 

experimental lesion has ever been producea which bnars any resemclan e 

to t is form of renal disease. 

III. Glomorulo-nephritis . 

(a) The embolic type . This form is associated usually 

with ulcerative enrrocerditis. Usually only a few glomeruli are 

involved. The affected glome.ruli are only partly destroyed as a 

rule, and it is generally believed t at the lesions are produced by 

small infected emboli from the heart . 

~b) Diffuse glomerulo nephritis. This type is ch~racte~-

ized by involvement of nearly all of the glomeruli. Usually the e 

is swelling of the endothelial cells of tPo ~1omerulus with gradual 

or rapid closure of the capillaries (intra.capillary tYre); or there 

is a :!;)roliferation of the capsular epithelium ith compression of 

the glomerul us (extra capillary type) . The closure of th.e capill r­

ies ultimutely may 18 ad to hyaline degeneration oft e glomer1lus. 

Some weeks later a di suse atrophy is manifested in the associated 

tubule , and the tubule finally disappears entirely. Acute and 

chronic forms of glomerulo-nephritis are recognizable clinically 

and pathologically. Chroni c elomerulo -nephritis is the usual form 

of chronic renal disease . 

i ! "\ I m 
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IV. The Nephroses. This term is applied to renal lesions 

which are degenerative rather than inflam:na tory. The vast majority 

of cases of nephrosis are secondary to some other disease. The 

amyloid kidney is the only chronic nephrosis that has been accepted 

by any considerable number of investigato r s. If there is any other 

forms of chronic nephrosis, it must be very rare. 

It fo l lows from the above discussion that chronic nephritis in 

man is with few exceptions either a chronic glomerulo-nephritis, or 

an arterio -sclerotic kidney. Any experimental lesion must corre­

spond to one of these forms if it is to be regarded as comparable 

to human neph_itis. 

Spontaneous Nephritis in Laboratory Animals. 

In any experimental study of nephritis, it is very important 

not to confuse the experimentally produced lesions with those oc­

curring spontaneously. Spontaneous nephritis occurs frequently in 

l aboratory a~imals. Bell and Hartz~ll~ .1 ) in a study of two hundred 

rabbi ts over a period of t wo years, found that from 10 to 20 per 

oent had spontaneous nephritis. They also found that the percent­

age with diseased kddneys va ried from time to time and was occasion· 

ally as high ·as so.~. In the selection of rabbits for my experiment 

ten out of twelve rabbits in one group were discarded because of 

albuminuria. In several instances, four out of six were found to 

have albumin in the urine . Four rabbits with normal urines were 

di scarded because of pitted kidneys revealed by the preliminary 

operation. It is therefore , unsafe to assume,as is commonly done, 

that a lesion occurring oftener in experimental than in control 

animals must be due to the experiment . 
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Spontaneous nephritis may actually develop dUl'ing the course 

of a long experiment , inuependently of the experimental procedure. 

Klotz( 2 ) recognized the possibility of this . Bell and Hartzell(l ) 

reported two such cases in control animals. In ".;he livht of these 

observations , great caution should be used in the interpretation of 

lesions in experimental animals where there is n structural re -

semblance to the spontaneous disease . 

Description of t1e pat olo£ic changes in spontaneous nephritis 
( 10) ( 14 ) 

may be foU'~d in t e papers of eCount and Jackson, Longcope , 
, . . ( 15 ) ( 16 ) ( 1 7 ) 

Gnoreyeb, Bloomfield • Ophfils and Dickson and others. They 

also describe t e fre uency of spontaneous lesions and tie possibil 

i ty of interpr.eting the spontaneous lesions as experimental results 

ccordiut; to Bell and Hart.zell , the disease be ins as one or ore 

small lymphacytic accumulations in the cortex, at or near the 

cortico-medullary junction. These infiltretions finally res· lt in 

the destruction of the p~rts of the tubules they enclose . ubse -

quently there is a disuse atrophy of the se :ruents oft e tub1les 

distal to t e point of destruction w ich finally resu~ts in a pit 

on the surface. The number and size of the s'r~6ce p~t~ de.end 

u on the number and size oft e or.:.ginal lymphocJtic infiltr t·ons . 

umerous lnr e infiltrations may 0 ivc a diffuse exndative infle.m­

rnation, ut usu.ally t•1e disease is distinctly :foe 1 and ?:Ot dif­

fuee. The observers just ~cntioned,reearded sponta eous neJ ri is 

in t e rabbits as an infection comparable to t e renal infection 

of man, but havin~ only e. superficial resemblance to t ie 

Sclerotic kidney or chronic glomerulo-ne2hritis. 

terio-
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Experimental Chronic Nep~ritis . 

ne+roff( 3 )stua1· ~ th ff t f 4 h ·a f ~ v - ~ _e e cc so ~ e ox1 es o heavy meals 

on the k idne:r and stateu that "when the action of o.n irr i ant as 

contin'1cd for a considerable length of tL c, there res 'lted necro ­

sis in the renal. e1)itl-ielium ·;;i th definite prolifer&tion of t.1e 

CO"l:n" c,cive tissue. The urine was fre from albumin and casts. 

Lyon( 4 )in 1904, published the results of experiEents con­

ducted with cantharidin dintherial toxin and corrosive sublimate , ... ' 

He oo:ncJ udes as follows : - n~uffice it to say that in no cc.se and 

by no experimental m~ans, have I been able to produce an ~allow 

the ev6lution of changes at all analagous to t ose w~ic_ e find 

in subacute, and chronic diffuse nephritis in man. y results 

point to the ~~ct that in animals at least, the kidney is re 

stored to i ts normal integrity after the ffilbsidence oft e c·te 

. ¥1 " in_ am .1at ory phenomena. 
{ E) Huren Emerson found that repeated i~halations of ether, 

alcohol , 1:;.m; l nitrite , and chlorofor!TI producea "v ryin_ de ees of 

c\ronic nephritis in dogs" . 
{ 6) I~ jor in 1917-1918 reported that he produced cute, sub-

acute , nd chronic nephritis in r bbits by tie intruve~ous in­

jections of cultures of Bacillus ~ucosus c~psulatus. He seemod 

to believe that t e lesions produced correspond cl ul- to the 

changes met With in these types of human nephritis . 

In u second paper, he made similar experiments usin 
combined 

t ph- ~oooccus aureus toxin and uranium nitrate, nd repor~ed the 

ame results. 
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( 7 ) 
In 1909 , E.C . Dickson published a paper on the reduction 

of true cnronic nephritis by the use of urani um nitr~te . His ork 

has formed the basis of the l ater work on experimental uranium 

nephritis. Chronic nephritis wu.s producec in guinea pi""s [...nd 

rabbits eitner by re~eated small or by a single l ar ge subcutaneous 

inj action. 

His conclusions are as follows: tTBy t 1e use of uranium nitrate 

lesions are produced in kidneys of :;uineo.. _ i e s and rabbi ts, which 

closely resemble those found in subacute and chronic diffuse 

nephritis in mann and t at vJi th proloneed use of t is drug e ets 

a "kidney lesion comparable to t. e Weigert subacute nep ri ".;is • 

Furtliermore, he states that "a single severe attack of ranium 

nephritis may be f ollov.ed after some weeks by a severe fibrosis 

thich may 50 on to the stace of granul ar at rophy. In other ca es , 

the recuperative power of t''e kidney is sue that only mild 

fibrosis results" . 
( 8 ) 

In a second pal_Jer , Dickson states t . at "b the adminisvr -

tion of uranium nitrdte it is possible to produce 
cbro ic if-

fuse ne:r;>h:ri tis in. R'Uinea pi;s, - dO S, and ri..bbitS • a d uh t the 

h~stolo~ic~l picture is anal a ous to but not identic 1 
·i th th t 

found in chronic diffuse nep rit is of c.n." 

J ( 9 ) t ids.nee of E. a .Dickson 
ean Oliver world no- under he ;J 0 

studieu the ~athoeenesis of uranium ne~ ritis. 
s· a found t 

"prolif 1·n c' ro -: 0 ira.nium ne-o ... ritis 
eration of connective tissue -

is early ar.d progressive and duo to a direct stimulat·on ° the 

pa.rt of uranium and thet regeneration begins about t e fourth d 

but va. . to the dose of renal irritanv given. 
ries in proportion 

I ol 
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ReviewE:rs have, for the most pa.rt, accepted :Dickson's re ults 

as corrc ct , a l though they are disinclined to acce:pt -::L~ .. ot er ex­

perimental chronic ne~~ritis as genuine. Lecount un.d Jackson(lO) 

are apparently doubtful of all experimental chro~ic nep titis. 

I n 1911 , Christian and Smith(ll)studied experimental chronic 

nephritis produced by uranium nitrate and potassium bichrom te . 

large number of ani~a s were used , 56 of w ich lived three mont.s 

und over. out the same changec were produced with ~otassium 

bichromate as with uranium nitrate . lost of the kidneys s owed 

no gross chan -e s , but some had s:r.iall ]!its on t e surfaces . The 

ross and microscopic c ~nges described by these observers cor­

res:pond entirely to those 0£ spontaneous nephritis . It is to be 

noted that the gross chanryes attribute d to urani ·un are much le s 

fre uent 'nd less severe than those r ~orte ' DicKson. 

11 ir N · d ( 12 ) t i d . ·r~c i er studied the renal func ion n ogs w ic 
had bee!l 

~iven a single subcutaneous injection of uranium nitr~te (4 v• 

per kilo ). The animals lived ~ix to forty-eig1t days . 
lbumin 

was continuously present in the urine . Tle li ination of p. onol-
s iI:c ecs d. 

sulphon p1.'11hal ein was decreased and blood urea 

These functional disturbances led l.c.c ider to regard the condi ion 

8 a chronic ncphropat y. However, t e gross chanues reporte 
re 

not characteristic of' chronic ne2hritis, and the icroscopic 

changes are not convincing. It see~s pro ble that the deer~ 8 

function 'as due to tJ1e lug i n of large numbers of the tub 1es 

~~th c sts . It is true that this is a for of chronic ren 1 

FU.rt' 
dise~se , but it does n ot resemble human chronic nep ritis. 

ore, this is not the type of lesion described by Dicrson. 

7 I 
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(13) 
Karsner injected cats and dogs intraperitoneaJl ith 

ura~·u...m nitrate , and attempte0 to recover the uranium ualit tive­

ly and quantitatively from the various or~ans. The c ts ere 

killed at t' e end of forty- eight ours . In one cat , t e dose of 

uranium injected was .1375 grams and .0269 ~rams (19~) ~as reco ered 

quanti ta.ti vely from t e kidneys . "The ki ney ·-as t e only or n 

t1~t cont&ined enough uranium to respond to a ualitative test.' 

It. is possible that uranium is present in tie kidney even lone 

than Karsner ' s experiments extended. Possibly tie rolonoed 1-

buminuria_ which follows a sin5le injection of uranium (es occu re 

in my own experiments as well as MacNider's) oa be d 

continuo11s action of uranium nitrate . 

Experiment s . 

to t e 

Rabbits in good ~utritive condition ere sel~cted fro t' e 

nimal hous , und put in individual metabolism c oes. The coll c -

ed urine ias exa ined for albumin. The animal as not used if s 

much a.s trace of &lbumin was present . If the urine as found 

of albumi·n t th 1 ft kidne er e , e "'bdo:men was opene d over e e , 
~ith f ane 0 h"si· a d ti The 511rfe.ces of the le ~ , n "ase Jtic preca 1 ons . 

idney w re examined carefully, and no rabbit was · if t e 

surf ces were pitted even thous the urine ~ s nor al . 

early cases of ne hritis ay be recognize 1 by t'e presenc 

1 e c • 

on t e surfacos of t e kidney. oth kidneys need not ex d 

since "' 
spo taneous nenhritis is al ays bilateral. T e a 0 9 --

... 
Cal procedure wel healed cases of s ... ont -

eliminates active as as 

neo s nep ritis. T~e rabbits ~ere kept in clean me a 

in the unimal fed on vegeta los r.d o to . en o • ouse, and were ~ 
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twelve days after the c ploratory operation uranium injections r. !'e 

be0un , ~ro¥ided the wound was compl etely healed and tle rine w s 

free from albumin. The urine was examined every week or ten days . 

The heat test ~ith 2% acetic acid in saturated NaCl solution as 

used. Casts were not searched for regularly sinc8 the urine was 

ordinarily very alkaline and the specimens ~ore not always fresh 

utopsies were nsually performed a short time after deat • The 

kidneys were examined srossly and portions were preserved in 

Zenker' o fluid and in formalin . Paraffin sections as wel l as 

frozen sections were prepared . 

Ka lbaum' s uranium nitrate was use d. 
sol ution as prep red 

of such strength that each cubic centimeter contained one milligr m 

of t e i.1ranium nitrate . The fatal dose of this sol ution for 

1200 ran r~bbit was found to be from one-half to one millig m. 

T e injections were mad e beneath t e skin of t e tdomen . 

The experiments may be erranged in t o ~roups: 

Group I. ingle large injections . 
he 

There are eichteen rc:..bbits in t'·~ s ...,roup . 
to 3. 0 

e. sin5le subcut neous injection· of ur.Anium nitr te ( O. 5 mg. 

D 

to the tn:el- t d 
D"ath occ"rred fron t~e fonrt 

ni al 
cute nep~ritis developed !rom ~ich none oft e i:levere 

o. 305 317,330 333, 343 , 3 4, 
recovered . Protocals of rabbits 

381,384 303 . ' 
re illustr~tive of t~is ~roup . 

r.rou"' a moder te sized .in ect.:.on • 
~ ~ II . Repe ted smeller an 

There are thirty-six rabbits in t' : ~roup . 
Ir..jec._ :o!lB 

er r:iven every 
:,_, 

Of ur nium nitr~te from 0 . 031 m .• to 0.25 mg. 
.,..d • 

.• i Yla. t ions ere 
eeven to ten d t ·ne e ys ~nd freque!l u i 

animals of t is crou9 were cerried r ... lon5 seven r:on~hs and n: e 
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months. It Vias hoped that repeated acute attacks and continuous 

irritation would lead to a chronic nephritis with scarring and 

pitting of the surfaces. 'l'he protocols of rabbi ts ivo . 7, 9, 393, 

45,318,304,320,332,336,393,Z92,43,41, and 21, are illustrative of 

this group . 

'The experiments were performed under the direction of 

Professor E.T.Bell. 

Discussion of Ex eriments. 

The acute renal injuries produced by injections of uranium 
. (18) 

nitrate are well kno~n, and have been described by Suzuki, 
(7) . . (19} 

Dickson, Christian and O'Hare. My results are in entire 

agreemen~ Vii th those of the observers mentioned. 

The lesion is almost entirely restricted to the tubules, the 

glomeruli being only slightly injured. It may be compared to 

some of the severe ne ~hroses found in man. There is no danger of 

confusing acute uranium neohritis v.ith snontaneous ne_hritis, 

since there is no anatomic resemblance between the two diseases. 

There can be no question in the exoerirnents of Group I that a 

definite severe acute uranium nephritis is produced . 

Thirty-six experiments are included in my second grou • • The 

duration of time varied from six v.eeks to nine months. Fifteen 

rabbits were under experimentation more than three months; and 

six more than five months. Albuminuria was constantly present 

throughout ractioally every exoeriment. From nine to twenty 

injections of uranium nitrate ~ere given in the experiments that 

lasted over five months. 

Only one of the thirty-six rabbits (Rabb!t No . 304) showed 

1 lll 4m 
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any gross changes in the surfaces of the kidneys. Nine kidneys of 

Group II and four of Group I showed occasional small accumulations 

of lymphocytes. These were not much more pronounced as a rule in 

the chronic than in the acute cases, and correspond entirely to the 

early stages of spontaneous nephritis. The lesions were not far 

enough advanced to cause changes in the surfaces of the kidneys. 

There is no special reason why lesions of this type should be attri~ 

buted to uranium since they are known to occur frequently in non 

experimental animals. 

Rabbit 304 showed deeply pitted shrunken kidneys. The phenol· 

sulphonphthalein exeretion for 2 hours was 30 to 35%. Microscopi­

cally, there were wedge shaped atrophic-cortical areas, with lym­

phocytic infiltration in the deeper parts. This is the typical ap­

pearance of advanced spontaneous nephritis. It may be compared to 

human renal infections but does not resemble chronic nephritis of 

man. Cultures from one of these kidneys gave a pure growth of 

streptococci. This seems to be the form of nephritis which occurrec 

in Dickson's experimental animals, and which he regarded as similar 

to chronic nephritis of man. 

Practically all the kidneys showed some tubular injury, ahd 

several contained large numbers of casts in the collecting tubules. 

Possibly the presence of so many casts may explain t e decreased 

renal function ob~ained by MacNider. No glomer lar proliferation 

was seen in any case, and the only fibrosis noted was r~bhit No . 

304 stated above. 

It may be concluded from the foregoi~g experiments that uran­

ium nitrate does not produce ao.hronic nephritis comparable in any 

anatomic features with human chronic nephritis. The single oase of 

7.19.4m 
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pitted kidneys which occurred in rabbit 304, undoubtedly developed 

during the course of the experiment since the kidney surfaces were 

smooth at the time of the preliminary operation; but the most rea­

sonable interpretation of this case is that a spontaneous infection 

developed subsequent to the operation. If uranium had been an im­

portant factor some of the other 35 rabbits should have shown simila~ 

lesions. It is possible that uranium by injuring the kidneys, pre­

disposes them to the development of spontaneous infections. 

It is essential in experimental chronic nephritis to have very 

careful controls. Pitted kidneys may be present in rabbits with 

normal urines. Observers who did not note the condition of the kid-

ney surfaces at the begining of the experiment cannot rule out 

spontaneous nephritis in the interpretation of their results. 
11 

It is significant that Christian and Smith rarely sa 

kidneys in their experi ents with uranium nitrate. 

pitted 

Pearce 20 in a criticism of experimental chronic nephritis 

states that "with the possible exception of Dickson the experimental 

resuJ.ts have neither been constant nor of such a nature to justify 

the term ,of chronic nephritis." Occasional positive findings in 

view of the freqnency of spontaneou'3 nephritis must be regarded with 

suspicion. 

My e"tl>eriments tend to show that Dickson's work does not con-

stitute an exceptior- to Pearce's generalization that no lesion com­

parable t o human chronic nephritis has been produced experimentally. 

7.19 4m 



SUMMARY. 

Repeated subcutaneous injection of uranium nitrate in 

rabbits does not produce chronic renal disease similar to human 

chronic nephritis in any anatomic features. 

- 13-

v 
The usual pathologic changes are tubular injurieswith casts , 

/1 

and occasional foci of lymphocytes. Such lymphocytio foci are 

frequently found in the kidneys of control rabbits, and are pbo­

bably not due to uranium. 

In one animal granular contracted kidneys developed, but the 

anatomic picutre was the same as is found in ordinary advanced 

spontaneous nephritis in the rabbit. 

The writer wishes to thank Professor E.T.Bell for the kind 

help and suggestions made during the course of experimentation. 
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EXPLANATION OF PLATES. 

Plate I . Kidney of a rabbit after a single large 

injection of uranium nitrate. 

Plate II. Kidney of a rabbit after a large number of 

small injections of uranium nitrate given about ten days apart . 
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Oct. 3, 1917 
Oct . 4 , 191? 

Oc .12.1917 
Oct.13 , 1917 
Oc~. 5,1917 
Oc: . 18 , :.!.. '"' 7 
Oc . , ... 0 ,1917 

. ltUL'.len Iew r!.:ive. 
O~or~tJd , idneJ , 
( Or..e '::'..c >J.~· re ... o 

r 0 d. u. J e a 11:; ,... .• :'1. 

, nd _ :-> und f e s 
e - 3::: 7Ssl*). 

1 :.!il_s Tr . Ji t . C. :1yp0 • . 
Hl35.V albumen. 
Very ·e ~vy albumer clo1d 
R'..l.bi t a:. d and o.11to s.:.. d •. 

11 p.:..:, s on convex border. 

i""T"'T"f 
''""'"'.J.. -- • AU'-OP Y. 

Oc . 8, 1917 
Oct . l!: , 1917 
Oct . 17 ,1q1 7 
Oct . 18 , 1917 
oc: . -zo , 1917 

1780 
15:;o G.., 
lEO Gi,, 
1455 .Gi., 
1310 G,,, 

Gross . 

o~ • a finitely swollen 
red ~d con est There ere some pits 
on convex corder, evidence of sponta~~o· s 
ne...,L .. His . 

i ·rc?.OSCOPIC. 

L:....!'ge convol·1ted tubules ,c e'lse in s.:..ze , clo ld:· age. eration of 

Go J o: tbe cells ltninG the s, sor:ie of e re dilateda Thiu 

:: n shows a fe. sc tero l yrn. ocytic ~oc:. a, the cor·:.co d1Ll r 

ju.ction ~:id e1J t e c ;e:x: r an are o~ trophie t.1 ·1es core . o li·c 

t o e not much affected . !> · cture of c;.c lt 

ur nium ne)· rit· s u~e.~ 10 d n n ol s_ ont 



LABORATORY R~CO~D OF ANIMAL EXPERIMENT NO. 303. 

Oct • 2 , 191 7 • 

~,30 Male Rabbit . Weight 1650 G. 

Oct . 2 , 1917 
Oct . 2 , 1917 
Oct . 15 , 1917 
Oct. 17 , 1917 
Oct. 18 . 1917 
Oct . 23 , 1917 
Oct . 26 , 1917 

Albu.min nesat ive . 
Operated kidney surface smooth , no pits {Dr . Bell) 
Albumen Neg. 
1 Milg . Ur. N. by hypo . subcutaneously in abdomen. 
Moderate albumin. 
He 9VY albumin. 
Rabbit die d . 

I IGHTS AUTOPSY. 

Oct . 2 , 1917 
Oct . 15 , 1917 
Oct . 17 , 1917 
Oct . 18 , 1917 
Oct . 20 , 1917 

1650 GA.i 
1580 G,., 
1585 G11, 
1495 G 
1455 Gi. 

Pertoneum showed no change , 
kidneys con estec and swol­
len. No mar~Bd eden&. Not 
chance in kidney. 

MIC_O COPICALLY . 

muc 

The tubules show injury. The~e is some deseneration also . 



Oct . 12 , 191 7. 

Male Rabbit 

Oct . 13, 1917 
Oct . 17 , 1917 
0Ct o27 , 1917 
Oct . 27 , 1917 
Oct . 31 , 1917 

"IEIGET 

Oct . 12 , 1917 
Oct . 26 , 1917 
Oct . 31 , 1917 

L-' BOR ~TORY ?~COR:D OF ANIMAL :sxPE~IME~ T NO. 31 7. 

'Veisht 1520 G. 

Albl.L~in ~eG~tive . 
Ope re. te d; kidney e -cp osed ; surfaces snooth, no p i ts . (Dr. Bel 1 ) 
lbumin Ne~e.tive . 

1 2 Milg ~r . N. by Hy~o . 
~1tumi~ was 3 positive . Rabbit showed paralysis o~ both 
kind lees . Const&Yl~ st1~ a.m of uri!le, on r:oYin.::; the rabbit 
or tnrnine it arour.C.. T.2e anir.10.1 wa 1-':illed and auto2sied . 

1780 G.., 
1560 G_, 
130C G~ 

AUTOP:3Y. 
Gross . 

The peritone 2~ ~as slightly con~ested 
ut t e..-e wss not :::.-r:~ fluid in the neritoneal 

cavity. The kidneys were d&r~er in. color. 
than normal and 19 r[;er and swollen. on 
section some edema and cloudy swelling . 
The c a,s11le strip~en easily • 

• HC:?O 3CO:i?IC . 

Many of the glomeruli are 1ll'.c"1.'l'1$Eld. CollP.cti!lS tnb.ules and loops 

of Henl are bs.dl:.,. damsl"ed , s:howi ne exudate in their lurnina and hyline 

casts . :::>istinc tly a tubular type of nephrit i s . No marked glorneruJR.r 

chanse . 

• 



L '.130~..." .. TO~Y R::CC!{!) 0:<' :-JIH.· T ~XPL"":tIME_ - NO. 330. 

Oct . 28 , 1917. 

:1ale RD-bbi t 

Oct . 28 ,1917 
Oct . 29 , 1917 
Nov. 11 , 1917 

ov. 12 , 1917 
Nov. l::J ,1917 
Nov.17 io17 
..:_T 0 Y • 2 4 , 1 'J 1 7 

"IBIG:HT 

Oct . 27 ,1917 
Nov. 10 , 1917 
:-:- 7olG , 1917 

Voisht 1770 G. 

Some albumin. 
O!)erated - kidney sn.rface smooth. 
~lbunen negative . 

1 4 ::il:; Ur. N. 
Albumen slieht . 
ModerE:.te albumit;? . 
R&. bbi t found d erd. .in cage • 

1770 ~ 
1690 Gn, 
1 705 G?>i 

.. UTOPS • 
(Gross) 

No ~scites . Kidney sli htly swoll en 
and ede,natous looking. No corJvical 
depressions or pits - The c~~sule stri9s 
easily . 

• lICROSCOPIC . 

The re are :r:o l'3ucocyte s and no pi t s. .Jany of the convoluted t111)ulc s , 

are plugged with debri8 and c~9ts . The ~1c~eruli show ~odere+c con estion. 

:o lym.p. ocyt mc foci ~re present . The whol8 Dic:u:e is one of acute 

ur~niurn nephritis wit'1 litt ..... e glomP.rular involvement . 



LABO:tA~ORY RECORD OF ANIN.A~ EXPERIMENT NOo 3330 

Oct.27)1917 . 

liale Rb.bbit 

Oct.28,1917 
Oct.28,1917 
Dec . 8,1917 
Dec.13 .1917 

Oct.27,1917 
Dec. 8,1917 

Weight 1810 G. 

Albumen ne3ative. 
1 2 Milg. Ur. N. 
Very heavy albumen. 
Rabbit died, no ap:parent ca.use. Urine at autopsy showed 
heavy albumen. 

1810 G,.. 
1710 ~ 

AUTOPSY . 
Gross. 

No pits. Kidneys congested. 
o ascites, and on section 

showed no macroscopic changes. 
Capsule strips easily. 

MIC~OSCOPIC . 

This shows acute injury with postmortem changes. ost of the con-

volute r tubules show deecneration, and the lumina are filled With exudate 

The lumina are almost obliterated. Hyaline casts are seen. 

The glomeruli show c. anges which may be due to postmortem Changes 

. In sRme we have necrosis, with py~nosis. 



OR roRY RP.!CvR~ OF ANI ERlr" ~T J.:iO . 343. 

Tov. 5, 1917 • 

• ule Rab it 

ov. 6 , 1917 
ov. 7, 1917 
ov. 14 ,1917 

... ov. 14 , 1917 

..lov. 14 , 1917 
... Tov. 24 , 1917 

eisht 2240 G. 

l"curain Ne:.Ja ti ve . 
Left kidne ex9osed 

lbumin ne ative • 
1 4 ~ilg Ur • 
Eeav al buin • 
Rabbi fo u:.d d ea • 

.uIGli 

- surface cmooth . 

u 'I . 

ov. 3 , 1917 
_ov. 13 , 1917 

2240 G,,, 
1765 \2'~ 

1hite sots in liver and ot ~r or 
id~e ollen and red and ed 

li e , no cortic 1 
_.,s le strips e 

.·rC.-tO.:JCOPIC w~Y . 

he tub les o the most injur • T ere ~ uctual de en r ion of 

and necrossi o~ t.e tubular e ~t eli here is 1 ctu 1 injur 

t_e lomeruli with degenerat·ve ch n e - hie .a come 1~ o tmort m. 

C sts re pr . t · n t e tub le s . 'ere r no pi~s or le coc ve • 

cute e. · r·t1s - 10 d 

0 



Male ~abbit . 

~ov . 3 , 1917 
llov. 7 , 191 7 
:To v . 14 , 191 7 
'"Tov . 17 , 191 7 
:Nov. 17 , 1'317 
_ov. 19 , 1917 
:Tov . 25,lgl 7 
:Dec . 8 , 1917 
:Dec . 18 , 1917 

.:..IGHT 

Nov. 3 , 1917 
... ov. 13 , 1917 
.Je c • 8 , 191 7 

\Vei ht 2G40 G. 

Albur.'.len nei:;oti ve. 
Opereted , kidney surface s~ooth , no its. 
Albumen negative . 
Albumen nag~tive . 
1 32 :.:il· . Ur. Nitrate 'b~r hypo . 
:M:odera.te b.lbu.wen. 
SJright al burn en. 
!,..oderate albur::i':ln. 
Rabbit h d broken its t o front feet , ~us etherli~ed 
and killed. 

2640 G 
!:010 G"' 
2400 G 

CTOPSY • 
Gross . 

Kidne was practic lly normal . 
c psule strips easily. ro its 
or ascites • 

1.IIC .. 0 COPIC . 

T is section doe~ ~ot s ~ much chan3c ot er than a mild scute 

nephritis. There are casts in the tubules, and many of the iumina 

are filled · ith debris . 

J"o its or lymphacytic foci are seen. TL.a lomeruli l ;ok . te 

normal. The blood essels are normal . 



Ll.BOR ':..TO?.Y RI.COR.J OF l~Hl.t~I EXPERI :JIENT :". O. 381. 

:Dec . 11 , 1917. 

Mti.le Rabbit. 

Dec . 13 , 1917 
Jan. 8 , 1918 
Jan. 8 , 1918 
. Jan.10 , 1918 
Jan.15 , 1918 

"/3IG-ET 

ei5ht 15 00 G. 

.)li;ht albumen. 
I~oderate alb1men. 
3 :::;.ls Ur . N • 
~ery he~vy cloudy albumen. 
R.i:ib'bit died. 

UTO:PSY . 
Gross. 

Dec.11 ,1917 1500 G~ 
Jr.n. 9 ,1918 1620 G-

~o ascite , 1 rGe swollen , rc1dish , 
consested kidne • On cut surface 
eden:atous and red . Capsule strips 
easily. 

IlIC~OSCOPIC . 

This section shows one ~mall focus of lymphocytes and evidence 

of a very early spontaneous lesion. T e co~voluted tubules are de-

crea~ea in size , t~e lur.i:n arc close . ~nd There are not mani ne-

erotic tubules. Cast and plu~s of debris fill up the luminc . Th 

lo eruli are no t bo.dly injured. T :ro · s no connective iss'ie c nee . 

cute ephritis 5 days. 



LABORATORY R.':.CORD OF - I !.AL EXP':RII.:= ;T NO. 384 . 

Dec . 13 , 1917. 

Male Rabbit . ei:;ht 1700 G. 

Dec . 
Jan. 
. Jan. 
J n . 
Jan. 

13 , 1917 
8 , 1918 
8 , 1918 

10 , 1918 
15,1918 

Moderate albumen. 
Albliunen negative . 
2 ~Llg Ur. ~ . by hy90 • 
Ye ry heavy al bur.me. 
Rabbit died . 

. EIGHTS AUTOPSY • 
Gross . 

~an. 9 , 1918 1700 G~ 
Jan. 15 , 1918 1550 r~ 

No 9its . Kidney surface smooth 
very swollen , ~nd con~ested . 
and o'enatous. Cloudy sw lling. 
Capsule stri~s normally. 

'IC30<)COPIC . 

Sec ion made . There is one larGe focus of l~ hocytes an several 

sm~ller ones. The larGe co~voluted tubules are decreased in sixe , and 

the lu.~ina cloaee . There ~re no ~its . TheTe are only a ver fe 

necrotic tubules. any hyaline casts are seen in t. A tubules . The 

glo~er li are con ested , but otherwise look uite normal. The icture 

is one of acute nephrit's superimr 0 ~e~ upon a kidnPy w. ich alre d has 

sponta~eo1s les~ons • 

• cute ~e hritis - 7 d ys . 



:'o u. (, J 18. 

rJale Rn.1Jlit~ I/eight 1860 G. S?0]1'. :3PL:.:tIT S. 

" lb 1n1en nes~ eb. 8,1918 
Feb.?2,1918 Operated - ... itted kidneys fou".d, 'Va hrec~nmy - left __ :.:i ...... ~ 

rernovod and pits ex&~i~ed. 
I.1ur. 4, 1g18 Very he·~v:.l alb1L11in. 

7EI~B:TS _;.TJTOPSY :vac-qoscoprc 
Gross 

Feb. 8,1918 1860 G,.,. 
Mar. 4,1918 1620 G...-,· Piti ed kidYJ J~- Section rn de. 

r.:r0~0 COPIC. 

<)action -::_1rough an <:.i.rv..i E: _'J",'ine fat 

pression with !!y:nphoc vtic infil r .otior '111d come dee!Jer st ined n'1clear 

cells o~ the tubules s o~in stageR of ~~rophy . T] e lomeruli i~ the 

scarred resio~ ~re c~unken ~~n small . 

Tl;. i ci is ty. ical s~on:~11eous lesion. 



LA.BO .A:-o:ay -:-:coJD 01" J .. Nil\1!.I, EXP.ERL ":~T ~:IO . 318 . 

Ma f1 Rabbit 

Oct . 15 , 1917 
oc~u . 17 , 1917 
Oct . 17,1917 
Oct • 2 7 , 191 7 
Wov . 2 , 1917 
Nov.10 , 191a 

Weight 2090 G. 

Uri~e tested , albumen nesative. 
Operated , kidney surface found s rr:ooth , no p i ts . 

1 iwe n ne .s,a ti ~re 
1 4 Mils Ur . Nit . by h,po. 
.'ode ute alb unen. 
-'lbumen no:;Pt ive 
1 4 : ~ i l '"' Ur • Nit • b, hypo • 
He YJ el buruen • 
Moderate albumen 

OV ol0 , 1917 
~Tov.13 , 1917 
... ~O'"l o 26 , lql 7 
Deco 5 , 1917 
J c . 6 , 1917 

He DYJ album~n 
irt.al four d dead , kddney ren:ovcd l...t 0 )1ce . ""ut i n fixing 

' "SIGHTS 

Oct . 13 , 1917 
Oct . 26 , 191? 
Oct . 21 , 1917 
:-ov. 3 , 1917 
"'ov . 7 , 1917 

f11 id. 

:2090 G-
2000 Gni 
20:;:5 Gt>, 
1810 r..,., 
1830 (}fh 

TOPSY 
Gross. 

Swollen , rod kidne , c~ sule 
uite tense . _o ede~a or ~scites . 

_o pits . Kidney surf cs sooot . 

! I ROSCO?IC . 

The section s ows no c ronic lesions . o ly~p~oc tic foci , and no 

pit re s er: . 

Occasional y line ca!'ltc ,..0 ~P.en in t e tubul~s . .i..he :nen of son:e 

o±: t!.o i,u' ules aro oblit r".t ed. 



~o. 393. 

Dec . 14,1917 

I.~e.le 

:Jee . 
Jan. 
J"'n. 

u.n. 

J ..... YJ. . 

Jan. 
i'eb . 
Feb. 
Feb . 

Dec . 
J c..n . 
Jc.n. 
Feb . 

Wci:;~t 2060 G 

14 , 1917 
2 , 1917 
8 , 191$ 
8 , 1918 
9 , 1918 

12,19 8 
:::1 , 1918 
,3 , 1918 

3,1918 
9,1918 

·• ·rGHT 

20 , 1917 
9 , 191~ 
1,1918 
3,1918 

.Ll bnr:en ::cs-: ti ire 
OperG.tec' , kidney sur.:['~ce &'loot . 
. 1 en ne ti ve 
1 4 :1.:.1.:; Jr. • 
Very heavy albUr.Jen. 
1 8 ~~: 15. Ur. N. 
l.lbu.nie~ neGcJ. ti ve 
.t .. ltumen ne ..., tive (F, ... ulty tee nit ue 
1 8 : ~1-'. Ur. ~:. 
'...""lirral di ed. 

A :ro SY. 

2060 Gn, :ro cc:-cites, , ddneys SYOllen 
2060 G,., a.nd confrested , on c 11t urface 
2090 J/rJ looked red :,.,,., ede:11c.tous Jo 
2125 G/'i pit 0 or cortical depress io s . 

.:rc~W'3COPIC 

·.:-cRo SC OP IC 

. octio-r: made 

The kidney shows no pits or chronic lesions . One s~ 11 focus of 

lymphocyt.es is seen. E' aline cc..sts a·:d albur.J'-'n in the tub iles . :i. • o 

lomcruli are relRtively uninjured . No calcium deposits . 

Chronic Kidney 1 month . 



LABORATORY RECORD OF Af I AL EX?· I.t :NT NO. 45 . 

Feb . 7 , 1918 . 

Fe!!!o.le Rabbit Weight 2230 G 

Al b1me !l "Te at i ve. Feb. 8 , 1918 
Feb . 22 , 1918 Operated , kidney surface s~ooth, Nephrectomy - left kidney 

removed and surface smooth . ections made for control. 
Mar. 4 , 1918 
• v1c..r . 4 , 1918 
I>:ar . 6 , 1918 
Mar. 12 , 1918 
ar . 16 , 1918 

1 4 i ilg Ur . U • 
lbumen Ne ative 

~ery heavy albumc1 cloud 
1 4 lils Ur . N. 
R bbit died. 

7EIGHTS U~OPSY 
Gross 

Feb o 7,1918 
aro 4 , 1918 

2230 G,,. 
214.-0 G-. 

Kidney surface smooth 
] o asc '1tes - s ollen , 
con~e~ied kidne • On 
cut suetion looked red 
and ede c.tous . 

YIC S I 
Cont rol 

··rcRo COPI • 

Section made 

The sec tion ahows only norm 1 :c:.dne structure thro 25hout . o 

spontaneous lesions pr e se~t . 

Uranium Kidney +. ecuion . 

One sm~ll focus of l~phocytes situated t t e cortico-medu~l~ry 

j +· unc1.11on . _o chronic c .an5es are observed. 

The : u:.ules are filled with casts a~1d l':.Ur.len. :the ..:>lor!leruli show 

no change . 

_h:.s shons control. 



Jan. 9 , 1918 . 

Male Rabbit 

JC:l.r..11 1918 
Jan . 12 1918 
Jan. 21 1918 
.:r~-r:. 23 1918 
Feb. 2 1918 
Feb. 2 1918 
Feb . 12 1918 
Feb . 19 ins 
Feb . 21 1918 
Mar . 2 1918 
Kar . 9 1918 
:...c...r . 12 1918 
Ma.r . 16 1918 
l:ar .19 1918 

Jan . 9 1918 
Feb . 2 1918 
Feb . 19 ig1s 
~ar . 2 1918 

!aa.r . 9 1918 

Lt .. :so:tATORY -q::;co3J) oF ANHlAL EXPERI~Z:NT To . 7 . 

Weight 2200G. 

Alb11J11ir. Negative 
Opereted - kidne~· surface smooth . 
lhu."!li~ Negative . 

1 8 lUlg . Ur. J. 
Moderate .eu.vy al".:n:!r.on cloud 
1 8 Jil[; Ur. Ne 
r.:oderate heavy albumin 
1 8 "ilt; Ur. N. 
Heavy albumin 
1 8 .iilG Ur . !~ . 
1 4 Kil Ur. N. 
1 3 'ilg Ur. N. 
Heavy albumin 
Rabbit died . 

UTOP Y. 
Gross . 

2200 G,,, 
209 5 G"l 
2055 r,."> 
2120 G1->i 
1770 Gn. 

~idney swollen , surface smooth , 
cnt section looked red ~nd contested . 
ro ecites . No pits, no cortical de­

pressions . Capsule st rips easily and cur­
tex 1001rcd paler than medulla . 

;~re. OSCOPI • 

r.r.any of t11c tubules were pl l._)~P.d with. casts cnt1 debris . o pits wero 

seen , and no necrosis. ~.ere were a few lJrnp ocytic foci resent in 

cortex as ~ell as medulla . m e e were lar~e num rs of line c ... ts in 

t'1e tubules . The ~loberuli were relu.tively normal. 



Jan. 9 , 1918. 

:Jo.le Rabbit 

Jan. 11,1918 
Jan. 12 ,1918 

Jan. 23 , 1918 
Jan. 23,1918 
Jan~ 31 , 1918 

Feb , 21 , 1918 
Feb. 9,1918. 
Feb , 9 ,1918 
Feb , 1 , 1918 
Feb. 1 , 1918 
.... :cir. , 1918 
• .i~ r . 9 , 1918 
~ar . 12 , 1918 
1J&r . 16,1918 
dar . 19,1918 
~,!tA.r . 20, 1918 

. eight 

LABOJ. '..'.:.1 0::.:ZY IECO-q:J "' .NI~.1/J., ~ E.:.Ui.:I:l;T • 9 

rvei_'.;11t 2125 G. 

l bur::ien I'e:,ative 
Operated ~ sli5ht evidence of pittin on kidney surface, one 
small pit. Nephrectomy was performed and sections made for 
control. ~ection made t ru a contraction share or pit to 
show evide~ce of spontaneous chronic nephritis because 
there was a definite uit. 

lbumen nega tive (probcbly faulty 'r. -'·) 
1 8 iil Ur. N. 
Albumen NeRative (probably fa1Jlty Ur. N.) (or technique of 
injury) . ~ 
1 8 ~!ilg Ur. N. 
3li:;ht lbuoen 
1 8 i~il;; Ur. ~ . 

1 4 ile Ur . H. 
Yoder te lbm en 
1 8 :.:il Ur. J} . 
1 4 ::il~ Ur . N • 
1 8 t:.l~ Ur . ... . (fresh) 
_ 16 ilg Ur. T 

ery heavy a.lbn.min. 
~abbit di d - ~ ops • 

utopsy • 
Gro S'J. 

M.l.c.cosc uic 

~n . J , 1918 21£5 ...,, 
~eb . ~ 1918 2130 G, 
Feb . 19 1918 2060 G~ 
.... 1=.r . 2 1918 1900 (}-; 

o asciteo - ~iane1 surface 
smooth - no pits - kidney was 
swollen and con ested - on aut 
section looked swollen or con­
ge~ted - edemato s. Capsule 
strips easily. 

Section mo.de 
~r. 9 1918 1900 G~ 

:rc:-:osc. _. T .... . 
re~ of spontaneous 

The sect ion t r11 the pit showed a very srnal lA e:p~ri tis, otherTiise t e 

kidney ti::;sue was normal. he other kidney which had been i!l.toxicated 

witn uranium showed ~o evidence at all of an~ chronic lesion. o :!,)its or 

no l~ n:ph2.cytic foci ·ere pres~>:t . Hynli!l.e casts in t e tubules . Glomer li 

77ere normal. 

Control No~ · ectomv. 



Dec.14 , 1917 

i.:;~ 1580 

c . ...... , 19_7 lbum·n 
irfl.ce smoot • 

..... :n. 

{Fr, h) 

- .. e ny 

utop 





LABORATORY RECORD OF .ANIIill. EXPE~DG'NT NO. 332 . 

Oct. 27 , 1917 

Oct . 28 ,1917 
Dec. 8 ,1917 
Dec . 18 , 1917 
Dec . 18 ,191? 
Jano 2.1918 
Jan. 5.1918 
Jan. 113,1918 
Jan.12 , 1918 
Jan. 13,1918 
Jan. 20 ,1918 
Jan. 23 , 1 ens 
Jan. 31 ,1918 
Feb . 2 , 1918 
Feb . 9 .1918 
Feb . 9, 1918 
Feb .18 ,1918 . 
Feb . 21 , 1918 
iar. 2 . 1918 
r~ar . 9 , 1918 
.. ~ar .12 , 1918 
Mar . 16 , 1918 
Mar . 21 ,1918 
Mar . 23 , 1918 
pr. 3 , 1918 

Apr . 5 , 1918 
pr . 13, 1918 

Apr . 18 , 1918 

Male Rabbit qwight 1800 G. 

.lbumen ne~ative - kidneys exposed , & surface smooth. 
.t 1 bumen Neg. 
... 1 bn.rnen Neg. 
1 8 .!ilg Ur . J . 
Album~n Positive 
1, 8 "ile; Ur . i . 
A.lbw::er. :reg. 
1 8 i.iil · 0r . :L 

i:: 2.'C.tGi - 2:id>J.ey surface smoot' • 
... n 011.':len ..;reg . (Exp. by :':::..··1 +,. :>ecompos~tion) 
1 16 I~il5 Ur. "' . 
uoderate ~e~vy &lbunen cloud 
1 8 •.:il.:; Ur • . • 
1 '3 Kil3. T!'. 

;rode.rate albume:r.. 
1 4 "il Ur. N • 
• oderate heavy albunen cloud 
1 8 Mil[; Ur. N. 
j,, 4 Mi lg Ur. ... • 
1 8 J:~ilg Ur. ~ • 
:( 16 I~ilg Ur. N. 
Re·~ vy 1 buoen 
1 8 ... 1..il Ur. x . 
l 8 .:il& Ur. J::T . 
Very heavy albumen 
],. 8 .. ale; Ur. N. 
Rabbit died. 

' EI ,.HTS .U'.ROPSY. 

Oc • 27 , 1917 
:Jee . 8 , 1917 
Jc::.:u . 9' 1918 
Jar... 18, 1918 
Feb . 2 , 1918 
Feb . 19 , 1918 

2 1918 
23 ,1918 

r . 4. , 1918 
r . 13,1918 

1800 
1840 Gt11 
1750 ~ 
1740 '}~ 
17.JO ,.,, 
1820 G.., 
1710 Tit, 

168 "' 
1466 Gn. 
1 80 G.., 

Gross 
No sci te s . ~::::idne surfaces 
'3r oo th H.nd organs normal. Kidr.c­
looke 1 s~olleu and congested . On 
cu sec ti on :'f s s: lla... da,-.. u.t o ·s 
and 31 . V. Congested . ·o ~its or 
e)r s.,ions . 

O..cIC . 

Th tu 11~ r ilated .~d cont in ~ ~y cc ts . T_er a~e Ao 

lym_ hoc~ t · c .foe . .or An"'B .. trat:an in· an· part of the ki ne.. • So a of 

ubnle s show beginnint; dili t~tion , pl __,ed ·,it c:lsts H.n ebri 

.... :nd ~'"""~ hy li!l.e c sts , _11t no area. .... 'J.,. c lcific tion are seen . 



1_30 TCRY !IBCORD o~ I U. , 

Oct . 13,1917. 

Oct . 15, 1917 
Oc t • ') 0 t 1 91 7 
··av. 1 , 1917 
:Tov. 10,1917 
.... ov. 17 ,1917 
1)ec. 12,1917 
D'3c l , 1917 
...,ec. 18,1917 

.... :c. 5,1918 
Jan. 5 , 1918 
Jan.12,1918 
._ e.n. 2 , 1q18 
J~"'.20 ,1918 
Js.n. 2., ,1918 
Jan. 23 ,1918 
Jan.31 ,1g1s 
Feb . 2 ,1 18 
Feb . 9, 1918 
F t. 9 ,1918 
Feb. 19,lq18 
Feb . 19,1918 

~.1910 
6 ,1 18 
9' 191 

r .12 ,1918 
· r . 16,l 18. 
· r.17 , 1 18 
. - 21 , 1918 
· r. 23, 191 

• ~ .1918 
4 r . 6 ,1 18 
pr .1 , 1 R 

Oct .13 ,lql7 
Oct . 20 ,1917 
... ov. 3 , 1917 

ov. 7,1 17 
- v .16 ,1917 

c. 6 ,1917 
an 9 191 

J n . 18,1918 
Feb.19,1918 

, lQl 
· r . "3 ,1918 

9,1918 
pr . 4,1918 

., 
G.., 
G.., 

T 

eig t 2150 "" 

surface smooth. 
- 1 8 r . ·. 

" 

tmen !_'>Osit"" e 

en 

•• 0 y . 

No "'""Ci 
Cut sect 
gested • 
e 11 • 

"'ros 
s - kione 
on lookea 

0 pi .... . 

, 'JT .O. 320 

.. croscop c 

ct on e 



EXP~RD~ENT ffi320 Cont. 

_rc~OSCDPIC . 

There are multiple small foci of lymphocytes, with atrophy of 

the tubules in this region. The epithelium stains darker. The lesion 

corresponds to that of a spontaneous nephritis . Not many c sts are 

seen in the tubules .. The glomeruli loo~ normal . 



Cct . 213 , 1917 

:,:a.le Rabbit 

Nov.l , 1917 
:;ov. 7, lgl? 
L~ov.14, 1917 
~Tov . 17 , 1917 
nov.17 , 1917 
Nov. 19 , 1917 
:• Q V • 2 6 I 1 g l 7 
:Je c . 8 , 191 7 
:Jee . 8 , 1917 
Js.n. 2 , 1918 
~Tc .. n . 6 , 1918 
J r. . l:0 ,, 1918 
Jan. 23 , 1918 
Jan. 31 , 1918 
Feb . 2 , 1°18 
Feb. 9 , 1918 
Feb . 9 , 1918 
Fcb . 19 , 1918 
Feb . 21 , 1918 
.~ar . 2 , 1918 
~ar. 9 , 1918 
~ r . 12 , lens 

. :ar. 16 , 1918 
'/!.E..r . 18 , 1918 
_.:er . 23 , 1918 
pr. 3 , 1918 

'pr. 6 , 1~ 
pr. 13 , 1918 
...Jr . 24 , 1918 

.• :pr . 29 , 1918 
4 ,1918 
7,1918 
13 , 1918 
18 , 1918 
24 , 19 8 

:!ay 27, 1918 
u..=. 3 , 1918 

June 8 , 19 8 
.:ruly 1 , 1918 
July 5 , 1918 

L ... i.130::1.1.TOP.~ .. ::::c OTI O:E" u:n::J.L E.XP::_.Ii.IEHT llO. 336. 

"/eight 2020 ti . 

!:..lburnin nesative 
Kidney e ose .... · surf'lce SL'looth 
Tr~c>s of albu'L'lin 
IJodcra te i:-...1 burnin 
l/ 64 I.J:ilg: yr .. N. 
I. occrate .i~lor LLn 

Slight albumin 
a bumin 11e.::>c;1.ti ve 

8 ;.a lg Ur. N. 
.lbnrnin positive 
1 8 r~·1c Ur . N. 
.'..lb 1min neG . 
1/8 Mil'"' Ur . · • (Fresh) 
Heavy albUI:lin cl ud 
y_s :.:il.S Ur . N. 
1. odorate albumin cloud 
l 8 •• a1 • Ur . N. 
:( 4 Mi lg. Ur. " . 
Reavy albumin 

8 !.:il • Ur. ~ • 
'3 ui 1 S' r . u. ( .: •· f) .... : ) • 

1 8 ::il-; Ur •. .-T • 
1t 16 . ill; Ur. ";. 
HeRvy alb1.nnin 
3r' 16 "::. ... .:; . Ur . U. 
]/ 8 , wil3 . Ur . .:. • 
iery e~v· ~1t~i~ cloud 
~8 r-un~ Ur . :~ . 
:JliP-"ht al bUI'lin 
1/ 8 Iil:; Ur . r • 
Re i V' al bnni. n 
](8 h 0 Tr. 
1/ 8 ..1ilG r . • 
Rcav • ... 1 1i.'1lin 
1/ 8 Mii;tg . Ur . 1:. 

a, ~ il:..:i . Ur. ~ • 
8 : .. · 1 r . ~J . 

, c;.Vy ti.lbumi:.'1 
ea y . lbumin 

Rabbit killed e~d aryto,oiad . 

-'I _THT UTOP'Y 
G!7117 s 

Oc 28 , 1917 2020 i\:idne suf f ce s. oot ...... - no pi ts . 
• T Jon' 

lo o~s , 0 Y' nd ede .. _to s . ~ Vo 13, 1917 :2~10 71'JV Kidney t.;..1 'f~ -- ... 

Dec . 8 , 1917 21-0 Gm. Cu.ps ule .., 4-ir~ :;?"' readily • 
Jan . 9. 1 18 2410 
J&L . 18 ,1918 24.60 
Feb . 2 , 1918 ~>.O ('I .... ...... 
Feb . 18 , 1918 ::360 Gl'>'\ 

.... r . !: , 1918 2330 G'r"\ 



'rrP .... 3IMENT 336 Cont . 

·ve iG"h ts . 

:J.t r . 9 , 1918 230 (j.., 

iEar . r:;:; , 1g18 223~ G.,. 
.=..J:.lr. 1, 1Q18 ~1Q6 ]>., 

• pr . l~ , 1918 :::110 G-... 
pr . '29 , 1918 2220 ~ 

i• T ? 1918 2290 r;.h • <-~ 

' ,.,, ·'T 
•.• u.J l?', J 0 18 2360 G'» 
1'"" .,.,. ....... ~ .. ~4 , 1318 2290 r;~ 

. -llfl e 3,1918 2244. G"' 

:ac-qo =)COPIC . 

rr:. ·'J s}J.o:'lS orio sr'all lesio'l'l, wedge-s 1 f.... d cO,"i!.JO:::rnd of dilc..~ d 

9.11d u'uro2hic tul ,, P. 0 • Tte n.~ro ic -:11c:Ale8 are sm ller ar:.d mo"" 

O~ l~ p' 

This is '0'pic1~l _,)011-;, .. 60·13 lesion. Prr-ctic llyn.11 o! ....,~ ot er 



Oct . 2 , 191 7. 

Oct . 3 ,1917 
Oct . 4,1 17 
~c . 1'3 , 1917 
Oct. 4 , 1917 
:,.ov. 10, 1917 
Nov.17,1917 
ifo7 . ~E , 1917 
Dec . 3 , 1917 
Jec . 18,1917 
Dec .18,1917 
Jn.n. 2 , 1919 
J n . 5 , 1918 
Jan.12 , 1918 
Ja:n. 20 , 1918 
Jan. 23 ,1918 
Jan. 23 , 1918 
Feb . 2 , 1318 
:Beb. 2 , 1318 
Feb . 9 ,1918 
Feb . 9 , 1918 
Feb .19, 1918 
Feb . 21 ,1918 
.lv1ar . 2 , 1918 
.. ."ar. 9 , 1918 
:.: r. 1 t') , ens 
! i:l.r . 16, 1918 

i;r. 23 , 1918 
;.ti • Z , 1~18 
pr . 24 , 1918 

: ... 1'.' 0 29 ' 19 8 
•&y 4 , 1.18 

...... y 7,1918 
~ay 13,1918 
~ay 18, 1918 

M • ~4. , 191 
··ay 2•7 , 1118 
June 3 , 1918 
J"'J.~e S,1918 
. une .... 9 , 1918 
July 1,1919 
< uly 1 , 1918 
;u · 1 ,1918 

L "'30 •. /:'O .. y .t.Lco:rn OF Af DUL 

Male Rabbi.t le"'5ht 1730 u . 

Albumen ~e~ative 
UbUiuen .i~eG • 

Operated ~ kidney surf ce sr:ioot,h. 
l; 6 .. i 1:; Ur . N. 
Mo~c E..'.;e albUUJen. 
·:od P. -r.; te s.l bumen. 
li -ht al bumn:a. 

Moderate albu.'.:1 L . 

Sli0ht albumen. 
J., 8 ;,1i 15 Ur. ..". 
ilbumen Positive 
l 8 1.:::.1 Ur. • 
Albumtn Positive 

... 1ur:ien .. e:a.tive ( fe.ult"t 
fllb men ~~e .., . 
1/16 T~-', ~ U ,. I f' ' ••• ~6 • r . .... . 1 ~res.ri 

I .• ode .r te al ournen. 
1/8 "ils. Ur . • 
/lbumen ,foderate cloud. 
1/8 r~:ils. Ur . .c • 
1 8 rril Ur . :.,. . 
I ode rate . e t...v;; al tumen • 
)(8 :·:.1g . r . N . 
Jr' 8 ·::13 Ur . :J. 
~ 8 ::.1~ 1 r. ~ · (Fresn 
]/ 16 : . l~ Ur. : • 
1/ 16 ...:il; Ur. 
1t 8 .·::.1,_, Ur. : • 
~oder~te heavy albumen. 
3t '3 :'il:.;> Ur • .1: . 

Posit ive dlb...::E n cloud 
],r 0 .'il • Ur. lI • 
:ly 8 .. · 1 • Ur. -~ . 
He~vy ~ltumen +++ 
:V 8 :.!i l,_, r . 1,.. 
l/ 8 i:;,.1 • Ur. - • 

8 ~.:.; l:; . Ur . ; • 
.. ,.,..,.y heavy lbw en 

Very .. eav ~lburnen ,, ' 

rine decornp . 

product) 

1) ? 30-35~. 
·mal ~ille" ar.d uto sied. Kidneys ~ rkedly contr cte • 

ppe r~nce of adv~nc - spont neo s lesion (Boll ). 



xperi 1t - 0 . 
~ co ' v . 

,, G \J 
Gro 

Cct. . 1917 
.., Ki J' s e .... ' 

Oct .13,1917 I>. and contr<>c c.p 

.... ov . 3, 17 of chronic 
_·ov . 7,1917 cu .. e o! -4 is " 
- ov .16, 1 17 

c . 8 , 1917 
Jun. 9.1°18 
J&.n.18 , 1 18 
p b • 2 , 1 18 

• 19,l 1 
~ r . 2,1 18 

r>r . , 1 18 
r . l: , 1~18 

.., 
:r lo, 

~r . 29 .191 

Iv . 

I er re ed;.)e s . a of o .. on co . ,., n . .., ...... 

he t b1 ... les in . s e ee ~ped re ro .. 0 ~ 0 ic 

tub re m ller -"'1 T"\Q d r' l st e t 1 !l r.or 1, n ti eir 

um en r 1 0 11 er d. r are 1--

.... ·ans Of 1 c 1 p fl ... ·on .P t e 

rom th e in t _oc .,, ,a 



Hale Rabbit 

Feb.8, 1918 
Feb,21,1918 
Ma.r 4, 1918 
M:ar .12,1918 
Mar 21,1918 
Mar . 23,1918 
A_r. 3,1918 
Aor . 6,1918 
A')r .13,1918 
Aor .14,1918 
A')r .29,1918 
Hay 4,1918 
May 7,1918 
May 13, 1918 
l!a;>r 18, 1918 
Hay 24,1918 
May 27,1918 
June 3,1918 
Ju?Ie 8,1918 
June 10,1918 

LABORATORY R~coqn OF A TIHAL ~XP~RI!P TT NO. 41. 

Weight 2020 Gm . 

Albumen neea ti ve 
0 'Jerated kidney surface smooth. 
1/4 Ulg Ur. N. 
1/8 Milg Ur. N. 
Heavy albumen. 
1/8 Milg Ur. N. 
1 8 Milg Ur . N. 
Very heavy albumen. 
1/8 Milg Ur. N. 
Moderate albumen. 
1/8 Hilg Ur. N. 
Albumen cloud 
1/8 Mili;? Ur. J . 
l"/8 .Ulg Ur. N. 
Heavy alb um en 
1,8 Milt: Ur . N. 
1 1 8 Hilg Ur . N. 
1/9 Uilg Ur. ~L 
Heav;>r al bum en 

nimal killed and auto0sied . 

V'EIGHTS A ~OPS • 

Feb .7,1918 
Har . 23 ,1918 
A1r.4,1918 
A')r.13,1918 
A0r.29,1918 
lay 7,1918 
Ua;>r 13,1918 
May 84 ,1918 
June 3,1918 
June 9,1918 
Junel0,1918 

2020 G 
1960 G,.,, 
2010 a,,, 
1910 G,,, 
1920 Gni 
2044 G,,, 
2oso a,,, 
2090 G"' 
2066 G,., 
2010 G,., 

Gross 1 · 
Kidneys VI ere sl ifh t s. ollen, con­
f!es+ed a1d rd. Io .)itti..'.lg Qr scarring 
Per toneal and ea0sule are normal . 

Animal killad, auto sied and rnicrosco1ic sections made. 

H 10SCOT)I 

The sections sho~ a feV\ scattered foci of l~~hocytes siMilar to 
those found in soontb.:1eous ne 1hri tis. Hyaline cas s in the callee ing 
tubules. The lunen of ma. y ubules are obliterated. These are no gross 
chronic lesions. 'he glomeruli look uite normal. 



LABORATORY R!..CO:tD OF ND1AL ELP.,.fHL:J:rT NO . 43 . 

Feb .17,1918. 

Female Rabbit 1eight 2440 G. 

Feb . 8 ,1 918 Albumen negative. 
Fev.22, 1918 01erated, Ne0hrectomy , left kidne~ removed. surface smooth 

Sections made for control. 
Mar . 4,1918 Very slight albumen 
Uar. 21 ,1918 Albumen negative 
Mar.23,1918 1/8 Milg . Ur. N. 
A9r . 3,1918 1 8 Milg. Ur . N. 
A')r . 6,1918 Uoderate heavy albumen . 
A1r. 13 , 1918 1 /8 Hilg Ur . N. 
A0r . 24 , 1918 Siight albumen 
A1r . 29 ,1918 lj8 illilg Ur . N. 
Hay 4, 1918 .1odera te albumen cloud 
Hay 7, 1918 l/8MilgUr. I • 
.!ay 13, 1918 1/8 Uilg . Ur. N. 
May 27 , 1918 1 1 8 Hilg Ur . . r. 
June 3 ,1918 11 8 Milg . Ur . N. 
June 8 ,1918 lbumen heavy+.,.-;-
June 5,1918 Rabbit killed and auto~sied . 

Feb .7, 1918 
Uar . 23,1918 
A')r . 4,1918 
AJr .13,1918 
A1r.29,1918 
~ay 7, 1918 
1a~r 13,1918 
.fay .. ..4 , 1918 
Ju e 3 , 1918 
June 9 ,1918 

7'=i'IGHTS 

2440 G. 
2090 T 

2076 G 
2066 G 
2100 G 
::!116 G 
'250 G 
2210 G 
2184 .r 

f220 G 

Auto')sy. 
ross . 

No evide1ce of chron~c ne')hritis . 
idneys a~1ear normal . o its or 

de1re~sions . Capsule i nor~al . 

UCROS OPI • 

The microsco1ic icture of the control kidney ·'>ith norMal tubules 
and glomeruli . 

In the injure kidney, the sections sho~ no gros ch n ~s and no 
l ycnhocytic infil tra ion. There re h-,·li no cas' .. s nd ~lbUMin . fo.ny of 
lumen o= the tubules are ')acked full o~ debris. There is nothing in the 
')icture to i ndicate chronic l esio s. 

Ne::>hritoMy. 



. ' 

L }30R! TO. Y LOO RD 0 ANI:JLJJ 

J ~n . :n • 1918 • 

Male Rabbit "i'eicht 2080 G. 

Jc..r..23,1918 
Feb. 3,1918 
Feb. 3tl918 
F b. 9,1918 
Feb. 9 , 1918 
""'eb. 21 , 1918 
.•ar. £,1918 
"ar. 9 , 1918 
~ar . 12 , 1918 

. ar . 19, 1918 
:r.ar. 23 , 1918 
pr. 3,1918 
pr. 6 1918 
:!,)r . 12 ,1918 
::_Jr. 29 , 1918 
~ay 4, 1918 
l~(..0:.-T 7, 1918 
"' ... ' 10 , 1 18 

' ~1'"'T 

_..J.,J .... 

.Jan. 21 1918 
Feb . 3 1918 
Feb . 19 1918 
11ar . 2 1918 
.:Uar. 9 1918 
LLr. ("',... _.;; 1318 
AP!'· 4. 1918 
pr. 13 1918 

ilpr. 9 1918 

Albuni:n leg . Operated - kidney surface S!.:l.ooth. 
.U.bumi'1 Neg. 
1 8 IJilg Ur. ~. 
H'.envy albumin cloud 
:!. 8 .:il3 Ur. :J. 
1feavy albumin 
1 '3 !ril Ur • .1. • 

I 
I 4 .l.:11c:- r . ~. 
1 Q ~ilg r . N. (~res~) 
ery heavy albumin cloud 

1'8 "ilg Ur . N. 
I; 8 Mil T r . N. 
1ery :ie~vy al bU.r.lin 
1 8 I'il Ur. ~. 
r'. 8 :,1ilS Ur. N. 
Reav albumin 
]/8 • .:il • r . . . 
Animal k"lled and l!11top ... ie a!ld section made. 

2080 G 
1885 G,,., 
196' T/1-. 

1990 Gni 
1980 ,.. 
1960 7/#) 

1910 Gni 
18.0 G11i 
1890 ,. ..... 

,..UT P :JY,, 
!'03-.> 

Ki ne;u ~ere swollen, red nd 
conGested - -O ~itti 
ede1 o. . C .rsule stri s Be.ad· 1y 

1. 

.:..O cl~ ~ic l~sions e"{CP.!_)t S.:C OC S.,:i.onal S'"" 11 _oci Of lym hoc u.i..C 

i filtr tion ro· ~ t a 1 ves~ ls, mild .o~~m rtem ch n es and t 

lumina of the tubules &r c o cl, nd h!lve a o~ou au !l~e r nc o_ 

1 r.cre number oi' '.;' e tubule - 1·i:. t art~ 1 necrosis "h:c ~.v 1 e ~ue o 

o t or .. e::; ch&.n...,e . _ o :,,lorr.e ... "lC..r c: .... nges . 











iB. 

KID.!::Y. Rl.BBIT 381. 
cute ran~um ephritis. 



KIDJEY. RAB3~T 320. 
Small foci of lym hocytes 

spontaneous lesions . 
~~~~~~~~~~ 

-~--- ..,-
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