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"O.XIC 
BASES IIiI TIE IIRINE O.F PARATEYROIDECTO. JI:

!) a recenl' paper I u9rllull$lltl,t'su uutt lJltrDvxuv vr livlrrJr Buaur . i
dineintheuriaeofaparath1.roidectonizeddog,audcalledatten.
tion to the presence of. some other bases' It iS the purpose of ', 

...'t
ihis paper to ieport the occurrerce of methyl guanidine in the t.-,.:

cxlc BASDS '" tt-*H#I;oYJ"r',AruI lr. rr{uurrru I u- ...1
:

BY W. F. KOCE. , .t.;
(Frotu the Laborotories o! Mstololv and Physiological Chemislr! oJ the . i",,,

Uduerei.tA o! MiclNigan.) . 
t :

'  a , , i(Reoeived Ior publication, April 30, 1913.) 
.r,il

ln a recent paperr I dt'monstrated the presence of methyl guaui'

urines of each of flve other , : - l
describe some of the other bases more fully. E5periments have j

ber of thei properiies when present in small quantities in eacb

also been made to detennine in what manner mercuric chlorid€ ,l:
might best be used as a precipitant for their isolation , .

Since the isolation of toxic bases from a urine involves a large i
number of manipulatiorn and often large precipitates, quantita- . :
tive results are ha,rdly to be expected. The urines were therefore

run in paiis, and thd sane technique so far as possible applied to ' ::.1

each. t hoped in this way to be able to ati'ribute any pronounced l

difrerences in tbe bases of two urines, similarly examined, to varia- ' , I
tions in metabolism. Moreover, substances that agree in a num'

urine, could be combined
fhe. rirines qf the first two parattrfoidectomized dogs were

treated sepa.rately and simila,rly as follows: After each micturit'ion

the samples, collected by drainage frcim the cage, w6re acidified

with HCI to precipitate the k1'nuenic acid. After standing in the

cold u:rtil compleie precipitation occurred; the precipitate was frl'

tered ofr and the filtrate treated with tannin, barium hydroxide,

sulphuric acid, and lead oxide accordhg to Kutscher's methodt for

I This,Io&rnot, xii p.313, 1912.
, Zeitschr. J. phgsiol Chern., dviii, p, 1, 1906.
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..':., . 44 Toxic Bases in Urine after Parathyroidee torny . ,,,,i,,
, ' , ,  _  '  ,': '. the remoyal of proteins. The uriles thus purifed were treated : : ,

i':- of Engeland.B llhe mercury saits of the nu... tlri;;;;1;;;;; ,
- taken up in dilute hydrochioric acid, decomposed wiih hydrogen

sulphide, and the mercuric sulphide flltered ofr. The flltrate con_
. : t a i n i n g t h e h y d r o c h l o r i d e s o f t h e b a s e s w a s e v a p o r a t e d t o a s 1 ' r r r p ,. a n d t h e o r g a n i c ] j u b s t & n c e S e x t r a c t e d w i t h m e t h y l a l c o h o l a n c l t h e

insoluble portion flltered ofr. After evaporation of the methyl
. alcohol, those sulcstances easily soluble in ethyl alcohol were taken .l. alcohol, those sulcstances easily soluble in ethyl alcohol were taken' up in this solverJ and treated with an alcoholii solution of plati-

num chloride. lfhe precipitate that formed was flltered off, taken
up in hot water and.- decomp*"a *itn aya"og";;;t;hi6: 

' 
Th" :iplatinum sulphicle was filtered off', and ihe filtrate concentra-ted . 

'.l,

and ireated with gold chloride (trlaction A). Likewise the platlni. . , '

filtrate after eyaporation of the alcohol was decomposed. nith
hydrogen sulphide and the platinum sulphide flltered off. The
a,queous solution thus obtained was coDcentrated and treatcd witb
gold chloride (E:action B). Those substances difrcultly soluble
in alcohol were ta,ken up in water and treated with absolute alcohol
until no more precipitate formed. The precipitate was filtered
off, taken up in rvater and treated with picrolonic acid in aqueous
solution (tr'raction C). The filtrate after remoyal of the alcohol
was likewise treated with picrolonic acid (Fraction D).

From fraction A of urine 1, 0.7 gram of yellow needles melting
after tvo recrystallizations at 200'C. was obtained. They appeared
similar to those mentioned in rny preliminary report. trlom urine
2, 0.5 gram of the similar needles melting a{ter two recrystalli-
zations at from 200'to 205oC. was obtained. A mrmber of crys-
tals from each sa,mple intinately ground together becamb soft at
200'C. and did not melt until 206'C. They were very insolirble
in cold water a:rd not readily soluble in hot w!,ter. After the
removal of the gold eacJr gave the diazo reaction with diazoben-
zene-sulphonic acid and sodium carbonate. A weighed portion of
the combhed crystals was taken up in water &nd the gold removed
a"s the sulphide. 'This 

was converted ilto free gold and weighed.
The filtrate contaidag the bases was treaied with picrolonic acid.

' Zeitschr. f. phsital. Chan.,lvii, p. 49, 1908.
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The i2recipitatre
266'C.4

W. t r .  Koch 45

tbus obtained after recrystallizaf ion melted at

The gold salt.

t ' - ,' .: 
"

,.

. t '

,\3
46.81
4.01

From urine 1, p.2259 gm. substance gave 0- 1019 gro Au'

From.urine 2, 0.1845 gra. subetance gave 0'0831 gm' Au'



46 Toxic Bases in Urine after ?arathyroidectomy

The meltilg point is l,hat of choline aurichloride and tLe gold
contetrt indicates a substance of equal molecular weight.

AJter the solutions became quite coucentrated, .a large quantify
of needles and sone plates separated out. AJter tbree recrystalli-
zations they began to solteu in the melting tube at 262eC., J:ecame
ahnost fluid at 286'C. and melted rising in the tube with bubble
formation at 292"C, to 296'C. On analysis the substance was
found to be free from carbon and proved to be the gold salt of
ammonium chloride.

Fractions B of urines I a;d 2, t'he filtrates from the platinum
precipitates, gave after concenhating a,nd treat'ment with gold
chloride, each, a precipitate of yellow needles. These after one
recrystallization melted sharply at 198'C. Urine I gave 2.3 grams;
urine 2 gave 2.9 gr&ms. fhey were more soluble in alcohol and
ether than in water. The gold was removed from a portion of
the united needles, and weighed; the filirate was treated with
picrolonic acid. The picrolona,te melted sharply at 275'C. with
decomposition a.nd bubble formation.

Tha gold' salt.

0.1602 gm. gaYe 0.0763 glr. Au.

Tha Picrolonate.

0,200.3 gm. at 22.5'C. and 745 mo. gave 53.5 cc N.
0i0950 go. gave 0.1490 gm. OO! and 0.036S gm. H,O

Catcutated Jor

A u . . . . . . . . . . . .  : * l i t , ' c t ' r ' { ; ' j '

m.3r
42:78
4.35
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two reoYsta,llizations at 346"C'

Koch 47

The yield was: slightlY over 1

gTam.

0.1126 sm. subs[ance at 23 5'C and 738 mm gave 22 2 cc N

0.1i29 gnl. substance at 16 25"C and 745 rDm gave zL U cc L\'

;,;;; ;*. substance save 0.23?7 gm' OOr aad 0'042 gm' HrO'

a .  b
2t-54 21.21"
44.1 44.14
3.27 3.49

On burning in a, porcela,in crucible the substa'nce emitted a strong

oiuou-rrtoulo* oior and left no ash' It needs further study'
'-fl*rtio" 

C, tnu alcoholic precipiiate of the substances difficultly

""I";l;'i; 
aicohol, contained a iarg" quantity of inorganic salts

However from this fraction of urine 2 a picrolonate was obtalned'

.tfi"...t"i"f t...vstallizations, it claikened at' 340"C and did not

meltr below 360'C The yiekl was about 2 grams'

0.t912 gln subst&oce at 22 l"C aod 741 mm gave 35 1cc N'-

;.i;; ;;. .ul"tu""" ut 23 5"c end 740 5 mm sa've 3t 2 cc N'

;.84t;;. Eubstance gave 0'0644 gm' HzO aod 0'3704 gm COr'

;.;;; F. substance lave 0.0530 gm I{rO ard 0 2847 gm' COz'

FouDd:

This substance has a,bout the same solubility as the picrolonate

"Uui*a 
by heating ammonium chloride with picrolonic acid'

The lai,ter however melis at 278'-280"C'';;;;;;;;; 
a smait p'uclpltate wit'h picrolonic 

,'"to :,0]:f
uoon an attempt at recrystallization did not precipitate un1'll -ihe

ffiil'r; ffi;si evaporated l'o drlness lt cannot be st'udied

until more substance is at hand'

The urines obtained from.dogs 3 and 4 were treated similarly

to ino." ot dogs 1 and 2, with ;he exception .tb1t.tbe 
rem.ov1l.1t

j 1 , , ,  , fi ffi;;;;";;;;ui"d to u '1'op' t"l"n up in methvl alcohol';";;.i;.;. omitted. .A'fter the removal 9f kv",Yt",l: 
i:iq'

b
20.04
42,6



0.1901 gn]. substance gave 0.085 gm. Au.

":fllsh'f;"3'1, 
.*'0,

A u . . . . . . . .  .  .  .  .  .  .  .  . . .  .  .  . . . . . . . . . . . . .  4 4 . 5 2  M . 7

From uriae 4 only a few needles melting at 238oC. were obtained..
The quantity was too small for purif.cation and analyses. As
the solutions concentrated a large quantity of ihe aurochloride of
arnmonia was obtai:red.

Fractions B, tbe filtrat6s from the platinum precipitates, were
found to redirce a test portion of gold chloride. After study they
revealed the presence of fenous iron. They were therefore made
alkaline with AgrO. (.AgbO was used instead of oiher alkalies
because it could be removed so readily.) The precipitate obtained
was decomposed with llrs and gave upon remova,l of the silver
sulphide, acidifying with HCI and concentrating, a large crop of
beautiful transluceni green rhomboid plates' These were very
soluble in watel and alcohol, and gave with potassium fenicyanide,
the reaction for ferrous iron, they contained a large quantity of
water of crystallization. They were dried by stranding in a desic-
cator over IIzSOT for several days. In a vacuum tube under a
slow stream oi dry a.ir and at 120'C. they lost after one-half hour
a porbion of their water of crystallization.

2.0298 ps. subsiarce los, 0.3611 gm. ErO at 120'i'
0.%29 grn. substance.gave 0.1350 gB' AgCI.

' 0,3500:gm, sub-stance gaee 0.17 gm. FerOr.
, . Calcl1bt€d fo!

Fe. . . . . . . . . . . . . . . . . . . . . . . . . . 44.08
. . . . . . . . . . . . . . . . . . . ... . . 55.92



removed. conts,ined much less ir:on.
The filtrates from the silver precipitates, after the removal of.., rttc tllul:a,bes ,lluru ulv Drrvcr prvurPrrrllr,vD

- the silver, gave upon treatment with gold chloride crops of beauti
ful needles. These after recrystallization melted sharply at 198"C.
They were soluble in rpater and more readily soluble in alcohol
and ether. Urine 3 gave 2.2 grams, urihe 4 gave 1.7 grams. After
recrystallizing from alcohol eiher and water, a portion was freed
from gold and converted into the picrolonate, This melted
sharply, rising in the tube at 275'C. with decomposition instead

. of at about 270'as described by Aehelis.

The gold, sdlt'
' 

0.1031 gms. gave 0.4930 gms. Au.

The Pitolatuate,

, 
0.10% gms. at 25"C. and ?42mm gave ?7 4 cc. N.

Calculattd for
OBsN3(AuCli): Found:

'  A u  .  .  .  : .  .  .  .  .  . .  .  .  .  .  .  .  .  .  .  . . . . . . . . . . . .  . 4 7 . 7  4 7  a l

C&iallt€d Jo!
GE?N3(OoEsN'od: round:

'  N . . . . . .  . . .  . .  m  1 4  2 9 ' m

Their solubilities and meltir:g point, the analyses, and the urine

fract'ion from which they were obtained, characterize them as the
gold salts of methyl guanidine. These crystals were followed iu

urirle 4 by a small quantity of cubes and short rectangular
prisms of a bro'wl color. the quantity was too small for puri-

0.1783,co. substance at 22.0"C. &nd 748.5 mrB. gave 44 2 co. N'

Cslculated for
CtH,N3(C&HaN(odr lound:

N  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . . . . .  n . 9 7

TEE JOUENIL o! lrOLOCtCd, CEEvTEtRY, VOL. {V, No. I

n.73



Parathyroidectomy

This substance agrees in melting point and nitrogen content

.with slmmetrical dimethyl guanidine.
Fraction C, the alcoholic precipitate of subsiances insoluble in

alcohol, gave with picrolonio acid a precipitate which after severel
ieorystallizations exploded at 348"C.

0.0752 gm. substance s,t 23oC. and 732 mm. gave 14 9 cc. N.
0.1619 go. substaoce gave 0.2474 gm. CO: aud 0.0490 gm. EzO.
0,1070 gn. subsiance gave d1635 gor. COr aod 0.0364 ge.€ro

fhis subsiance requires further study. ' It is nbt very insoluble
in water and may not be pure. Other d.erivatives are being pri>

nared.
Urinp 5. In ord.er to determine if the choline present in the

preoeding urines might have ariser from phosphatides irr the urine,

an attempt was made to isolate such a substance. The urile was

therefore extracted with an equal volume of ether. Upon eYapo'

rrition of the ether onJy a trace of a lipoid substance rcas found'

This gave a preciiitate with cadmium chloride, but was too small

to examine further. 'lhe urile was then carefully neut'ralized,

evaporated to a s1.rup and again extra,cted with ether'. Upon

evaporation of the eihereal extract no better result rea.s obtahed.

Since the choline bases are loorvn to give mercuric chloride salts
which are less soluble in alkaline alcohol than in alkaline water,

the syrupy residue o{ this urine was taken up in a small quantity

of warm.alcohol aid the hot solution saturated with mercuric

chloride and

a b
21.56
4L1. 41.74
3.43 3.81

precipita,te vras filtered off, taken up in dilute IICI, and decom-
posed rjvith II$. The mercury sulphide was frltered ofr and the

hltratre strongly acidified with HCl. After standing two days the



W. li, Koch

kynurenic acid. had all precipitated and was then flltered off. The
filtrate was evaporated to a synlp. The residue was now extracted
with methyl alcohol, fiItered, the alcohol evaporated, and the

residue again extracted with methyl alcohol' AJter another repeti-
tion of the process no more inorganic salts were present in the
extract, with the exception of ammonium chloride. The methyl
alcohol was removed aad the residue taken up in ethyl alcohol.
The alcohol was evaporated ofr and,the process repeate{ until
ody those substances easily solubie in alcohol were dissolved.
The solution was then treated with alcoholic platinum cbloride.
and the precipitate, which formed,.filtered off (FractionA). Tle
alcohol was evaporated ftom the flltrate, the residue taken up in

\ot water and the platimrm removed as the sulphide. fhe filtrate
tius obtained was concentrated and treatecl with gold chioride
(Fraction B). As in the previous urines the substances not dis-
solved by the exbracting alcohol were taken up in water and pre'
cipitated with alcohol. This gave a precipitate (Fraction C) and
a fillral,e (Ftaction D).

Fraction A, the platinum precipitate, was taken up in hot water
and the substalces readily soluble filtered off, as division 1. Sub-
stances left undissolved were again ex-tracted with hot water, and
the solution filtered from the insoluble portion (division 2). Those
substances still undissolved were suspended in hot water a,nd the
three divisions decomposed with HzS. The platinum sulphide was
filtered from each. Division 1 was treaied with gold chloride and
gave a precipitate of rhomboid plates weighing about 2 grams'

Afte.r two recr5rstallizations it melted af' 238"Q. The gold was

iemoved as the sulphide, converted into free gold and weighed'
The filtrate from the gold suiphide upon tre&tment with pioo-
lonic acid gave a precipita,t'e. Thjs after one reclystallizatiou
melted ctbudy at 178"C. and decomposed at about 2309C; The

substance was dried in a vacuum' At 115"O. it lost water of

crystallization.
Gotd salt.

0.7392 gm. substance gave 0.3393 gm. Au.

3:*ll$513i, '*",,
A u . . . . . . . .  .  . .  .  .  . . .  . . .  4 6 . 4  4 5  9
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CrEr N (CnErNrOd:

Thz Yifolotu@te'

0.0979 cm. substa,nce at r5'C' and ?48 5 mm gave 17 2 cc N'

oi.zzsz'gt". subsLalce et 21.5"C. and 740 mm gave 40 8 cc N'

o;.;iat 
"". 

substaoce gave 0.1140 gm H,O and 9'19i! c- 99'
0.1630 gm. substaDce gave 0 0884 gm. ElO aDd 0 3068 gru' uu''

20.o5

5.++

n.
51.49
6.05

b
N.07

6.06

0.1779 c!o. substaEce a,[ 22 5'C aod ?40 8 mm' gave 41 cc N -
d.isel;;. subslance at 22.0'C. and 742 0 mm gave 36 8 cc^N

O:i;il A. substaoce ga"e 0.0609 gm ll?O and 0'%83 gm Cor'

;.iil ;. subsiauce lave 0.0648 gm E'1O and 0'2895 gm COr'

ClE!NrO(C,HaNto3):

N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.2
( - ) . . . .  . . .  . . . . . .  . . . .  . . . . . .  . .  . . .  . .  4 6 ' 0 0
I { . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  4 . 3 5

a
.45

46.17
4.46

b
25.54
46.06

l 1 3

c . . . . . . . . . . . . . . . . . . . . . . .
tD.da

45.51
4.21

. These substances freed from picrolonic acid diil not give ttre

diazo reaction and theil structure is unknom' When more mate-

riai is obtainable they will be studied further'
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The third division was treated wiih gold chloride A large ' ,it
precipitate of needles was obtained. These after recrystalliza- ][
iion melted a': .2g2"Q- and a,ppear to be the gold salt of arnmo- .. !J
nium chloride. After the solution had become quite concenrated it
a small quantity of flai, yellow needles was oblained' They were 

fl
not identified. :l

!'raction B, the alcoholic platinic flltrate ftom the platinum il
nrecipitate after the removal of tbe alcohol and platinum, gave a ;'

solution whicb reduced gold chloride with avidity' It reacted with ' , ,i.i
potassium ferricyanide for fen'ous ton. It was thereJore mtde , "ijdkrtiou *ith 

"iln"" 
oxide, the precipitate fltered off, and the.silver I

removed from both precipitate and filtrate. Th.e solution obtained ]i
from the precipitate upon concentration gave aloyt 2 grams of il
ferrous cbloride, as shown by its solubility in alcohol and water i
and the ferricyanide reaction. The silver filtrate after removal of '.i]

the silver was slightly acidified with I{Cl, concentrated and treated ' I I
with piuolonic acicl. A precipitate was obtained in the form of lr
noe o"uat". which after several reoystallizations came to a con- i:
sta,trt melting point at 284oC. after previous sintering at 247'C' ' ,.:,.:

The weight' was nearlY 2 grams. :j,l

o{ the solutiou, aud the careful addition of the piuolonic acid'

6 These dtrogeE determin&tions were B&de by Mr' Jiklin'

0 ' 1993gm.subs taBcea t23 "C .aud743 .8mm. (co r r . ) gave50 .1cc -N .6
0.1009;n. substaDce at 23'C. a:rd 730.0 mo (corr') gave 26 cc N 6 

i.

After another recrystatrrz&rron the nitrogea content did lrot at
change.

0.1514 gm. substaace at 18"C. 3,nit 7# mT' gave 37'8 cc N 
^ ,,i:i

0.0947 em. subst'atrce g&ve 0.0+53 gm' ErO and 01592 gm COr'

0.1003 em. subslance gave 0.0473 gm. EIO and 01670 gm COr' '  : l

""t"'BLd"t$1o,,, ForDd'i , :i'c s ' r N r ( t a b a t .

N . . . . .  . . . . . . . . . . . . . . . . . . . .  .  2 8 . 4 8  z {  z a  z s : 5 +  z s i o a  .  
'  

, ' , '
c . . . . . .  . . . . . . . .  . . . . . .  . .  . . . . .  4 5 . 6 5  4 5  8 5  4 5  4 1  i i :
8 . . . . . . . . . . . . . . . . . . . . . . .  . . .  5 . 5 8  5 3 8  5 2 7  ' " i , 1

It would seem that a substance containhg both a guanidine lii
-"d 

";;;;;; 
.""1 ," iL" 

"ur"trated 
sub-stance, should form : i rrl

a salt with two molecuJes of picrbilJ;;;j; 
-iio*"";t 

the aciditv 
',1',: .



29.52
42.98
4.30

ii"
'-11",' 

,',

f'
i,i.-'
Ir
ii.'

. 5 4

may accourt for the plecipitation of the substance as a mono-
picrolonaie. fn order to determi:re ii,s molecular weight, an
atl,empt was made to eHract and weigh the picrolonic acid from
a weighed portion after acidilying with HCl. But the bydro-
chloride of the base'is also soluble in ether and sufroient came
over wil,b l,he picrolonic acid to make the result valueless. 'Ibe

pioolonate is very iusoluble in cold water, and not readily soluble
in hot water. The nitrogen ald hydrogen contents place it a,nong
the substituted guanidiaes. A small quantity was taken up in hot
water and treated. with a saturated solution of picrolonic acid.
A precipitate,formed during the coolirig. This was collected; dried
and used for a nitrogen determination.

0.1169 gm. substaace at 22.5"C. aod 743 mm. gave 27.2 cc. N.

C&Iculrt€d for
GNrH!2(ClFsNrOs):

N . . . . . . . . . . . . . . . . . . t .  . . . . . . . . . . . . . . . . . . . . . . .  % . 5 9

This substance is no doubt ihe dipicrolouate of i;he above
substance. The analyses point to the mono- and dipioolonate
of either guanidine-butylamine or perhaps methylguanidine-pro-
pylamine. What the structural formula may be can be decided,
definitely, only after {urther study.

yeuuw tlrllug. Durue Sfecrr1/€rruw uufuDuulrr(i ur-Jsuarn rYcr'q &rEu

present. ' After six reciystalizations they melted at 276"C. trlie :' ':

yield of pure substance was about 1 grarn. :

0.1065 gm. substance et U,s'C. and 747 IIJn. gave ?7.6 cc. N.
0.1454 gm. substance gave 0.0558 p. II?O aad 0.2291 go. CO,.

This substance agrees in melting poht and analyses with the
picrolonate of nethyl guanidine. The filtrates, remaini:eg from
the recrystallizilg methyl guanidine solutions, were concentrated.
Fiom them, besides more methyl guanidine, a pioolonate was
obtaired in the lorm of yellow-green microscopic needles. These

.86



The analyses show it to be dimethylguanidine picrolonate, anc

the melting poinb dlstinguishes it as being asy'mmetrrca'I dlmerlyF

*u"iai"u 
"*fti"U 

metts betweerr 275"C' and 277"C' Th'e original

3oirii"" f."* *ni"h the above three substances came gave another

nrecipitate of microscopic crystals After three recrystallizations'

il;;-;; in the form oi la'rger red crystals The vield was

about 0.4 gram. They melt ed a't 2V2'C'

0.i702 cE. substa,nce at lToC and 74?'5 mm Bave 45 5 cc l{'

;.iio? ;;. substance gave o o+l4 gm IIzO and 0;1650 gm' COz'

0.1427 etu.gubstance gave 0.0672 gm E:O and 0 2332 ̂go 
CO:-

0.1337 gm. substaDce 8i 16.5'C aDd 750'8 mE gave Jz'z cc L\'

0,1094 gm. gubstance 8,t 19 25"C' and ?36'5 mm gave 21 5 c-c N'

;:id; il: substance gave o 0e% go' Ero aod 0 uo7 sm Coz
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0.i100 gm. substance geve 0-0391 Sm. I{rO and 0.1306 p. COr.

IouDd.

45.1
3.98

This substance is not very insoluble in water. I am not cer-
tain as to its purity. She presence of ammonium chloride is
suspected since upon &ying in the vacuum tube at 120'C. a small
white sublimation to6k place forming a film on the rogf of the
tube. Ammonium chloride would hardly be expected to be pres-

ent in this fraction. The solution always had an acid reaction,
with the 6xception of the time of its short exposure to AgzO; and

ammonium chloride was previously removed quantitatively with
platinum chloride. Its presence can however be er?lained by

absorption of a'rnmonia from the air.?
Fraction D, the a,lcoholic precipitate of substances insoluble in

alcohol, after treatment with picrolonic acid gave a voluminous
precipitate which after nine recrystallizations cd,me down as long

silky needles. They exploded at 355'C. and contained 21.38 per

cent N, 44.14 per cent C and 3.5 per cent FI. The substance which
w&s very insoluble in wat'er wa.s not identified.

EistotoEiatl chonges.

The histological observations are mentioned here in so far as

they appear to contribute tc the interpretation of the presence of
the bases found. The Inost striking histological changes occurred
in the blood, liver, kidney and brain. The blood of the vena cava

and heart of all animals showed extensive ante mortem coagulation
'White 

clots in several cases were continuous from within the heart

chambers ctown t'he vena cava to its iliac bifurcation' They

nearly filled the lumen of the vessel. Upon section of the liver,

the vessels shor{red fr&gmented eryt}rocytes, many normoblasts,
'ery4hroblasts with mitotic nuclei, and a small proportion of ery-

t seven ot eiglrt dogs were stored iD the room in which this work was

21.83
+5.52

carriecl oa. The a,imosphere waa generally s,llnoniao&l and ofteo very

atrotrgly eo. Tbeacid sol'rtioB6 duriogmanipulation had great opportuDit}' '.' ' ',1

io uft'oiU 
".-o"1u. 

Sulphuric acid ias spread about for a timebut there ' 
l'.to absolb amsionia. Sulphuric acid was spread about for a tide but there ' .

was Doi sufrcieot rooro for ihese safeguards and they hrd to be abandoned'



throcytes that stained briiliantly in eosin; the remaining red cells
in large areas were blood shadows. Each section of the Iiver and
lung showed a u.umber of large moDonucle&r ceus wiih eostrophi.le

$anules. There were also present a larger number of large flat
cells staining very intensely in eosin. These showed no defiaite
granulat'ion In places they were {ouad to line the smaller veins
like endothelial cells. In these plices no endothelial cells could
be observed, The cells of the hepatic cords showed advanced fatty
degeneration of the protoplasm. The nuclei of large areas had
disappea,red entirely in places where the cell form was fairly well
preserved, Such areas were sturounded by circular areas of cells

- in whidh the nuclei had become dense$ stained clumps of chro-
matin, In the livers ol four of the dogs ody a diffuse cbromato-
lysis could be observed.

All kidneys showed marked congestion and hemorrhage in the
' coriex, some anaemic, and others, congested medullae. Some

glomeruli had lost Bowman's capsule and were hemorrhagic; others
were markedly congested. In some of the convoluted t'ubes the
epithelium had degenerated'

The spleen contained a large quantity of pigneni. Some of
the cells sbowed cbromalo]ysis.

fhe lung showed oedema, congestion and the blood changes
mentioned.

The brain seciions, which I prepared in Professor Barrett's
laboratory, showed cells in the motor are&s with partia,l loss of ,

Nissl substance and typical tetany nuciei. Various degrees of
chromatolvsis were also observdd in these nuclei.

The intestinal tract besides marked colgestion showed in the
' 

duodemrm and pyloric end of the stomach disiategrating epithelial
cells. their truclei were converted into solid deeply staining

stage was free from slmptoms. TIie first portion of the second
r '. str,go showed mild s}'rnptoms. The dogs were uneasy and excit-



,:.,' 
' able, and at tines appeared markedly depressed' Their pupils i::

l', ".. - -^ cnmotimoa '.re'anlrr dilotci{ q.nd rheir lirnhs shnwcd iremors :''r

. . . .  t  r  
'  

l  
' '  

.  
, ' t '  .  . .  , , ' :  : ' : : : ' . : : , . . : '
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:.r:_: aole, &IlQ a! lullcs &ppearcu rl]al\surJ uEPrvDDvu' tue! vuv4u :.::;

:..l '' were sometimes uneYenly dilated, and their limbs showed tremors :' ''i

especially after slight exerbion. the last portion of the secoud '' 'j

.- . ,tuge *uu i:rtroduced by mild corvulsions' The animal woultl , '.:,
. r r l^  r - ,^ .+ l" l - -  *oo . '

. . . .: Iapru ntru &rDv uveP. **:"_" 
. 

'_' 
. ...:i

\; times, he was oblivious to his sunoundings and at other times '': r'

wide awake, and appeared anxious. Such a convulsion was gel- a':
: e I a l l y f o l 1 o w e d b y a p e r i o d o f 1 a s s i t u d e a n d f a t i g u e , b u t t h e I i m b s

were always more or Iess rigid and showed intermittently violent . :,ti-"r" tl*ay" -or" o" I".* rigid and showed intermittently wiolent .':,t:
tremors. Some animals recovered and for a number of hours -':tremors. Some &nimals recoYered and Jor a lumoer or lours . . : i:

appea.red quite normal. The la,tter pa,rt of tbis stage was narked .- '',1 t,
bt severe tetany and clonic convulsions in which the. animal .:.,:ii
strugslelas j to,rree himserl. ..PuI?i1"".ill,T_,T:T:*l^:* , .:.:,

lie on its side, its limbs e]:-tended and rigid. The breathing was :',,

rapid. and also deep. His trulk muscles showed tremors At 
':"

stage. The breathi:rg beca,me difrcult, as fiom severe constriction t' . .'
of the aii passages, and the inspirations and erpiration' produced

high pitched and loud sounds that could easily be heard in a

o"Ighboriog 
"oo-. 

The salivation, and breathing which sradyatly . :, ' 1.,1 '
^.iroed th" Ch"yoe-Stokes type, generally was followed by death ::' ,: ',

wiih;r.' a few hours. In some cases thb bladder was distended , r,l
and full of uriae, in others it was constricted until the ca'vity was ;

, . ]
D I SCILSS?'O1,'.

The occurrence of toxic bases in large quantities in the uriues 
' 
.,

of perathlroidectomized dogs, observed for the flrst time in my : ". 
I

woik, wa,rraot" a discussion, especially since the current views 1."
rega,rding the function of tne paraihl'roids make no allowance for ' '. 

,
their presence. AII the uines studied coutai-ned methylguanidiae' : 

'

Where this substauce was fouud in smaller quantities ot'her guani-

dine bases were pres'€nt, so that the excreted guanidine nitrogen

approached a constant in all animals. In addition to theseiases
othere were observed although not uniforinly dist'ributed' p-Iinid-oiher8 were obserYed &llnougtr nol uuuor!]ly ulliulrouucu' p-ru

* azoiylethylamine was found i:r tlnee urines out of six, cholbe- 
in tlree out of fivs antl leurine in large amounts in one urine'. in three out oi tivs and leunne rn D'rge amoums m oot

In urine 5 iwo unidentifed bases weie found in the fraction where
p-imidazolylethylamiae was previously observed, - - . .i
. i- o"a"t t'o ietermine whether any of these substances could t::
ha,vebeensplitfromlargermolecu1esdurirrganaIysis,thefollowing
erperiments were performed.
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Fifty grams of Witte's peptone were taken up in 95 per cenl'

atconoi iltl the solution treated with a hot saturated alcoholic

solution of potassiuni acet'a,te and mercuric chloride' Some mer-

curic oxide formed. The mixture was hydrolyzed on the waber

bath under a return condenser for one-half horu, then treated wit'h

a hot saturated alcoholic solution of mercuric chloride and potas-

sium acetate, and allowed to stand in a wide mouthed bottle for

three da.ys. A large proport'ion of the alcohol evaporated off It'

was l,hen placed in the cokt for one day' The precipitate was

filtered ofl and treated like tl:at obtai:red from urine 5 No bases

except rmmonium chloride could be isola-ted' - In order io learn

if Witt"'s peptole would vield anv bases if the hVdylst9 wgre

prolonqed, the experirnent vas repeated' the hydrolysis lasting

ilgnt n"o".. ir:-stead of one-balf hour' O1'berwise the manipula-

tiio* -""" like those of urine 5. Besides ammonium chloride and

Ieuous chloride t#o bases were isolated from the fraction cor-

responding to fraction A of the uri:res, and anotrher substarce was

{ound in fractions B, C, and D. There is evidence of the presence
'of other bases.

The picrolonaie ol the first substance decomposed at 130" C'

0.0965 gm. substarce gave 0.0351 gm ILO and 01721 gur' CO'z'
o.osga i-. substance ;i 22.5'C. and 734 mm gave 20'2 cc' N'

24.76
48.ft

llhese analyses &gree woll with those calculated for met'hy)

imidazol but more data is necessary for a positive identificai'ion

fhe picroloriate of the second substance sotlened &t Lvz-u'

uoa a."-otpotua at 238"C. It was freed from picrolonic acid,and

converted into tbe gold s&lt; these rvere needles, qulte lnsoluDle lL

water. TheY melted at 232oC'

0.0261 p. substetrce gavell,0120 gm Au
GHuN(AUOL):

45.9846.4

The substance appears to be neurine but requires further study'

The third subistance became more insoluble in water. with each

"rruo*utioo 
of the alcohol during the removal of the inorganic
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salts and ammonia, so that it becane sparingly soluble in water' :,' tt'.',

It forned a yellow-green solution from which it crystallized in long 
"'.'. slender yellow needles. It is soluble in hot chloroform, solubl! 
'

in alcohol and ether. It giYes no iusoluble gold, platinum or ,'.,
cadnium derivatives. It gives the iso-nitrile react'ion for a pri- -,..'::.i
ma.ry amine but no insoluble benzoyl derivative. When the aque' I
ous solution is made alkalind with sodium hydroxide cherry red ,
develops which is intensified by sta,nding or'more rapidly by heat- t
ing. If this test solutiolr is heated a small precipitate forms, also
an oil that smells strongly of mustard oil. A solution of the sub- i
stance can be heated witb mercuric oxide without cha'nge, but ., I

upon rendering it alkaline and again heating the odor of mustard .,:, .','.',
oil is produced and the mercury blackens. The substance it I
auto-oxidizable with change of the sulphur containing group'

Boi lhgwaterorhotd i lu teacidsspl i t i t in toanoi l ,so luble inthe
usual organic solvents but uot in water, and a substance soluble - ,
in waier and the ordinary solvents from which it crystallizes il ,'

I 'needles. 
The lat'ter give a copper derivaiive which melts at '

237oC. Suffcient substance is at hand for perhaps a proper iden-'

tification and the analyses will be reported when the siudy is

completed. The substance is of interest because of its probable

geniic relation to the granidir:es. The presence of a similar sub-

Jtaoc" in the urines of parathyroidectomized rabbits suggested to r,.
me the search for guanidhes in these urines. i

The interesting invest'igalions of Vaughan and his co-workers " ,

demonstrate that bacterial protein, egg white, and Witte's pep-

tone after alkaline hydrolysis yield a toxic substance soluble in :
alcohol.s ?hese observers found that the substance was precipi 

,
table by platrinum chloride thoug! not in crystalline fonn. They , , ,'.
could isolate no bases from its and regard it a peptone.to Although ' I ' ''.could isolate no bases from its and regard it a peptone.to iUthous! ' : ' ,.
the work of these and other investigat'ors has not yet demonstratedthewoIkoitIreSeaDdotheIrnveSugaI'orSt1&SnoIyeUue!rurrnUIaUvu

that the above substances can be split from Witte's lentone 
I 

t'
can frnd no other reason {or their occunence than that they must : 

''

have been present in cornbination iu th6 original peptone' How- ' l

ever the uniformity in composition of various samples of Witte's ,' peptone may perhaps be questioned. l;,.

s zeit$clLr. f. hnwntitd,tsforsclNun4, i' 7gog. , 
t 
,i.'

e Journ. Amer. Med. Assoc', \pril22,1905; American Medicine, x' p 145
ro Trelrs, Aner. Assoc Physiciatus, sxYi, p 198, 1911. : -l '

. . ;  :
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It is to be noted that the beatment given Witte's peptone in

thes'e experiments was much more vigorous than tha't which tfe

urines received. The first'experiment with its comparatively

vigorous treainent yielded no bases as a.re found in these urines'

Io the 
"""ood 

e*peiirnent the prolonged hydrolysis produced what

are apparently neurine and me;thy1 imidazol, and a substance- which

may Ie related to the guauidines geneticaUv.- lhey "PTT""tu
show that prolonged alcoholic alkaline hydrolysis of a fairly large

quantity of 
" 

ptot"itt produces minimal quantities of basic sub-

"iuo"".. 
It i" ihoefore eYident' tbat the sma1l quantity of proteiro

.in the urines after its comparatively nild exposure during the

manirlubtions, could not materially alter the yields of the bases

fouod. It is regretted that imidazol derivatives were not sus-

pectecl in these urines and that the diazo reaction was neglected

toth before and after the removal of the protei:rs' The bases

found may be considered to have been excreted int'o the urine as

such nevertbeless.
The histological picture of cellular disintegration may account

for the excretion of ihese bases as products of passive. protein

disintegration. But something must account for the i:ritiation of

the changes. For this reason two feeding expedment's were per'

formed, ione of the other dogs having been fed the day before

the operation or at any time after the operation' E.ptrrT""l I

was performed with the dog that gave uri:re l This animal after

having recovered from a violent convulsive attack- and app^e^Tlng

quiteiell was fed 300 cc. of fresh milk' IIe dra.k about 200 cc'

#iini" tni*v .i"*es he was again in convulsions wlich increased

in vislence wittr exceeding rapidity and lasted two hours, proYing

fatal.
E:r:periment II was performed upon dog 5' For two days -this

dog had no symptoms. I then gave him some fresh sterile beef

fro'tn. ge drank about 50 cc. and showed no symptoms f or

thirty*ix hours, when they were very mild' The dog-showed no

stuplr, but iuitability. He was again fed 25 -cc'-of ihljP"

broih ditutud, forty-eight hours after t'he first feeding' Witbin

one-halJ hour he had slmptoms of stupor wit'h the lecs in tetany

and the respiration Labored. The tetany was so general that tle

heart beat was transmitted to the abdomen in such a way that

this could be seen to throb with each systole' All the muscles
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were irt severe tet'any within t'wo hours after feeding' The dog
w.as in.a, stupor and had lost all volition and. appreciation of his

surroundings. The eyes were bulged out, and the pupils dila'ted'

Six hours after this feeding he had passed 300 cc. of urine' aud

two hours after this was wide awake and panting, his jaws snapped
involunta,rily aad rigidif of his limbs ga.ve way to tremors' I{e

gradually recovered, could st&gger about and drink. small quanti

iies of water. fhis he did quite often' I left him at about one

o'clock a.m. in tbis condition. By morning he had passed 200 cc'

more urine and appeared quite well. His breathing was rapid and

he appea,red much fatipped and excited: By nool the tetany

ugui* t"t in and the aoot ol"ioo. inmeased in violence unl'il four

o'c1ock p.m. when he died.
fhese experimeuts show that digested proteins taken into the

body have very toxic efrects aftel paxB,thlroidectomy These

toxic effects are du6 to products of intestinal and perhaps also

products of pareuteral digestion. Such products of digestion are

normally placed in some cell molecule or stored up in some form'

In the case of these ariiimals they are free and act as toxins' In

other admals where no I'eeding occurred the symptoms increased

in violence with short intermissions until death' The violence of

the slanptoms doubtless followed the rate of disintegration of the

body protein. This disinteglation had perhaps two sources, t'he
prepaiation of units to supply cells for regeneration (these could

oo -ore be used than tbose received from tjhe food) and the dis-

inte$ation of the famished cells. The pathological- con{]tigu

*oJd th.,t appea/ to be a faiiure upon the part of the c€lls t-o

build up their protein' fhis part of the met&bolism of the cell

is regarled as ; lunction of the nucleus These indications to-

Eethe; with the fornation of free nucleb elements point t'o a

iuclein atrophy. The histological fndings moreover show an

aetive nuclein degeneraiion. fhe extensive coagulation of the

blood comiag from organs rich in cells aud nuclei, indicates tbe

presence of fiee nucleic &cid in the circulation, since nucleic acid

coagulates blood plasma in acid solution: The acidity of the

bloo"d is indeed indicated by the absence of iron ir the eryiho-

c'.les of the blood of this region as well as by the presence ol a

sm'all proportion of erytluocytes that stain intensely in eosin'

The parathlT oid secreiion, therefore, appears to be concerned

. ',tt,. ., ',, ',11..,' ', ",t,i, 
: '




