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current ip this manner but I have seen steéady improvement
take place under its contipucd use.

{n many eazes no special diet is necessary. When there
is any emaciation a liberal diet is required which may be
suuplemented by two extra pints of milk in the day. If
there i great emaciation forced feeding may be necessary.

In alarge number of caves, and e-pecially in those which
are s¢en in hospital cut-patient practice, we can unfortu-
nately carry out little more than medicinal treatment and
often in circomstances which are not at all favourabla tu
recovery. Belladonna was frequentiy prescribed and was
useful in some cases but I bave often been disappointed in
the results of its use. To be of service in exophthalmic
goitre any line of treatment should be steadily maintained for
some weeks or even months and patients often dislike to
continue taking belladlonna in sofficient doses to produce
physiological effects. Convallaria has proved nseful in cares
in which the frequency of the pulse has been very high and
is mire effeetual in lowering the pulse-rate than other
cardiac tonics, PBromidles are useful in cases in which
there are marked nervousness and fremors. Avsepie is
u<eful in nearly all cases and may be combined with other
drags with advantage. The best results are obtained by
giving small doses of three or four minims of Fowler's solu-
ticn three times a day for a month or two or for the first
three woeks of each month for five or six months, Of the
animal extracts thymus anil suprarenal tablets have both
been of service. Thyroid extract is barmful, as it often
exaggerates the symptoms, and should not be given in
erophthalmic goitre.  Bpecial measures are frequently
required for the treatment of urgent symptoms.  The sadden
attacks of diarrheea, were readily controlled by laudanum and
dilute sulphuric acid. Hevere attacks of palpitaticn with
very rapid pulse yielded to the application of an ice-bag to
the precordial area. Persistent vomiting in acute cases is
difficult to treat. On the whole rectal feeding and the
alministratian of morphia. either subcutanecusly or by the
rectn, pave better recults than other lines of treatment.
m-Tene,
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THE INCIDENCE OF ALKAPTONURIA:
A STUDY IN CHEMICAL INDI-
VIDUALITY.

By ARCHIDALD E. GARROD, M A, M.D. Oxoy,
F R.C.P. Loxp.

PHY:I[aN TH THE AO2PITAL FoR SICE CHILLREN, GREAT NRMOXD-
SUREFRT; DEMONSURLVIOR 9F CHEMIZAL PATHAEM,Y AT
ST, BARTHOILOMFEW'S HOZPITAL.

ALL the more recent wark on alkaptonuria has terded to
show that the constant featurs of that condition is the
excretion of homogentisic acid, to the presence of which
suhstance the special properties of alkapton wrine, the
darkening with alkalies and on exposure to air, the power
of staining fabrics deeply, and that of redueing metallie
salts, are alike due. In every case which has been fully
investigated since Wolkow and Baumann ' first isolated and
described this acid its presence has been demonstrated and
re-examination of the material from some of the earlier cases
also has led to its detection. The second allied alkapton
acid, uroleucic, has hitherto only been found in the cases
investigated by Kirx and in them in association with larger
amounts of homogentisic acid.? By the kindness of Dr R Ktk
1 have recently been enabled to examine fresl specimens of
the urines of his patients who have now reached manhood
and was able to sati=fy myself that at the present time even
they are no longer excreting uroleucic achl.  After as much
of the honwgentizic acid as pessible had been allowed (o
separate onb as the lead sait the small residue of alkapton
acid wa~ converted into the ethyl e-ter by a method recently
described by Erich Meyer® and the orystalline product

1 Wolkew amd Baumann o Zpftseherift vite physiolagische Chende,
1831, Band xv., p. 228,
* K. Kirk: Journal of Anatomy and Phsysiology, U

vol, wxiiil,

ohlained had the melting point of ethyl bomogentizate
(120= C.). Further observations, and especiallv those of
Mittelbach, ' have also strengthened the belief that thy
humegenti-ic acid excreted is derived from tyrosin, but why
alkaptonuric individoals pase the benzene ring of thejp
tyrosin unbroken and how and where the peculiar chemieg)
change from tyresin to homegenti-ic aeid = brought abaug,
remain ansolved problems.

There are good reascns for thinking 1hat alkaptonuria jg
nut the manifestation of a diseaze but is rather of the nature
uwf an alternative course of metatoli=m, barmless and usnally
congenital and lifelong. Witpness is borne to its harmlessnesy
by those who have manifested the peculiarity without an
apparent detriment to health from infancy oo into adalt ang
even advanced life, as also by the observations of Erigh
Meyer who has shown that in the guantities ordinari]y
excreted by such persins homogentisic acid neither acts ay
an aromatic poison nor causes acid intoxication, for it is nog
excreted as an aromatic sulphate as aromatie poi:ons are,
nor i= its presence in the urine attecded by any excessive
oatput of ammonia. However, regarded a3 an alterpative
course of metabolism the alkaptonaric must be looked apon
a< somewhat inferior to the ordinary plan, inasmuch as the
excretion of hemogentizsic acid in place of 1he ordinary end
products invalves a certain slight waste of potential energy,
[n this connexion it is also interesting to note that, a< far ag
our knowledge goes, an individual s either frankly
alkaptonuric or conforms to the mormal type, that is to say,
excretes several grammes of homogentisic acid per diem or
none at all.  Its appearance in traces, or in gradually
increasing or diminishing quantities, bas never yet been
wbserved, even in the few recorded temporary or intermittent,
cases. In caies in which estimaticns have been carried out
the daily output has been founi ta lie within limits which,
consilering the great inthience of proteid foed wpon the
excretion of homogentisic acid and allowing for differences
of sex and age. may be described as narrow. This is well
illustrated by Table [, in which the cases are arranged in
order of age :—

Tapnte I, —Nwwiay the decrag Ercrtion of
Homoyentisie Avid,

Average exeriting
of hemningetbizie

N Few, g, acal por 23 hours on Nanes of oheervers,
onlinary mxed
it

1 M. B3 vears. 32 yramme s, Erich Mever,

2 M. L. 25 " A B Garmd,

3 M. g . 7 - Fuald Stier.

E ] M. 1% " a9 - P Stange.

3 M. # . e, Mittelacii.

3 M. i 7. IL ingten.

T M, B, 3 RN Ibaemarsten,

g r. 32 . Enilaien,

o) M. A3 . 33 Wik vl Baveeann,

The information avatlable as to the incldence of alkapton-
aria iz of great interest in comnexion with the above view of
its nature. That the pecallarity is In the great majority of
instances congerital cannot be deubted. The stainiog pro-
perty of the urire allows of its being readily traced back to
early infaney, This has been repeatedly done and in one of
my caze<" the stain‘ng of the napiins was con-pleauus 57
huurs after the birth o: the child. The aboormality is apt to
make its appearance in two or more brothers and si~ters
whose parchis are normal and among whose forefathers there
i~ no recori of its having oceurred, a pecniiar mede of
incidence which i» well known in coonexion with s me ather
condditions.  Thus of 32 known caampies, which were pie-
sumalily congenitai, no less than 19 have occurred in seven
families. One family contained fcuar alkajtenories, three
others contaired three, and the remaining three two each.
The proportien of alkaptonuric to nmormal nembers is of
samne ipterest and Table 11 embadies such definite know.
ledge npon this point a: [s at present available regardirg
congenital cases.
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Tuonak

Numbter

aninter of o N In::_her
N family — alkapton- ‘ Ohservers,
‘hrothers nEie normal |

nwmlwrs, i

A sistersi.  menylars.

—
i 11 1 1} Pavy,
» 3 3 1 Kk,
3 T 3 1 Winternite,
3 2 i 1 Ewahl $tier.
- 2 2 q Bauwmann, Ewfslen.,
] 1 1 [ Erich Muger.
B 10 1 9 Noeeind] atul Domenied,
3 2 3 AT Gareoed.
z 3 2 1 W. 3mith, Garrod,
Colals i3 13 29 —

The preponderance of males is very conspicaons. Thaus,
4 the 80 subjects whose cases have hithertu been recorded
39 have been males and only 11 females.

fo a paper read before the Royal Medical and Chirnrgical
apciety in 1901 the present writer pointed out that of four
pritish families in which were 11 congenitally alkaptonuric
werniers no less than three were the off:pring of marriages
of fiest eotisins who did not themselves exhibit this anomaiy.
This fact bas such interesting beurings upon the etiology of
alkaptonuria that it seemed idesirable to obtain further
information about as many as possible of the other recorded
cn<es and especially of those which were presumably con-
enital, My inquiries of a number of investigators who
pave recorded such cases met with a most kindly response,
arol although the nomber of examples abont which informa-
+ion eauld still be obtzined proved 1o be very limited, some
vaiuable facts previously unkraewn have been brought to
iiwht and indications are afforded of points which may be
jpquired into with advantage regarding cases which may
rame under obsercation in the future. In a number of
instances the patients have been lost sight of, or for various
reasons infurmation can no longer be obtained concerniog
them. To those who have tried to help me with regard to
such cases, and have in some Instances been at great trouble
in vain, my hearty thanks are no less due than to thoze who
tiuve been able to furnish fresh information.®

The fotlowing i= a brief summary of the fresh information
collected. Dr. Erich Meyer.” who mentioned in his paper
titat the parents of his patient were related, informs me that
13 a matter of fact they are first consins. Dr. H. Ogden®
states that his patient is the seventh of a family of eight
members and that his parents were first cousins. The three
¢! Test children died in infaucy : the fifth, a female, has three
children, but neither is she nor are they alkaptonurie. There
is no record of any other examples in the family. The
pitient. whose wife is not a blood relation, has three ‘children
none of whom are alkaptonwric. Professor Hammarsten ®
states that the parents of an alkaptonaric man, whose caze
he recently described, were firzt consins.  The patient, aged
61 vears, has three brothers and the only brother whose
arine has been scen is not alkaptonuric. 1 have learned
from Peofessnr Noccioli™ that the parents of the woman
wagse caze he investigated with Dr. Domenici were not blocd
raiations.  The patient, a twin, whoe is one of two survivors
of a fainily of ten. states that none of her relatiops have
ethibited the conditicn. Dr. Ewa!d Stier! informs me that
the parents of his patient were not related and it is

T Hofrath Professor Huppert and to Peofeszor Oslor iny very
smepial thanks are fdue for invabnable ait in collecting information, aod
1 woeuld also express my most sincers gratitude to Prafessor Hammar-
stesu einitnrath Projessor Ehbstein, Geheinratl Peotessor Firbringer,
fTfeimrath Peofessor Eely, Professor Noeofoll, and Profesanr Deniges,
as ai-a toe I, FoOW. Pave, Do Kirk, De. Magoire. Lr. Futcher,
D, Frieh M-xer. Dro TL vgden, DIir. H. Embden, Dr Mittelbach,
1!' Euwalt Srivr, e Grassi, Deo Carl Hirseh, and Dy, Winternitz, all of

*hrene Bave t kit envurzh te help the guiey in varkons wavs,
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mentinoed in his paper that thc_v wele 0ot alkapwnnric.
I'rofes»or Ebstein '* states that the parents of the child with
** pyrucatechinuria ™ whose case was investigated by him in
conjunction with e, Miiller in 1875 were not related, but 1
gather that he would not regard this as an ordinary case of
atkaptonuria, the abnormal -ubstance in the urine having
veen identified a-< pyrocatechin. Lastly, Professor Osler
supplies the very intere-ting information that of two sons of
the alkaptonurie man previously de:cribed by Dr. Fatcher
one is alkaptonuric.  ‘This is the first known instance of
direct tran<missinn of the peculiarity., The parents of the
father, who has an alkaptonuric brother whose case was
recorded by Marshall,** were not bloed relations.  The above
particulars are embodied with those of the congenital British
cases previously recorded ip the following tabular epitome
(Table I11.),

Tanne TIL —Showing the larae Proportion af Jdikaptonuries
who are the Ofspring of Marvutge of First Cousing,

Al
Families the offapring of mnrr:.a;:m of first cousins,

Nuamler af
kunwn

Trital

X nl:.r::::«i}rvn:' alkaptonuriv Oservers.
’ e e mlars,
1 11 4 Pavy,
2 4 3 R. Kirk.
3 3 2 A. K. Garrod.
1 1 H Erich Meyer.
A A 1 i, (ypden,
f 1 l ilam:narsten,
Toral kis 12 —

B.
Fanuibies whose parents wers ot related and not alkaptonuric.
[ [ R
Total Nuwaler nf
- N kuown .
N, n l;:;:?;l:'f)f alkaptonurie Obxervers.
s mermbers.,
1 3 2 Armstrong, Walter Smith,
and Garrod.
2 H 1 Fwall Stier.
3 i 1 Noccioli and Dinnenief.
¥ 3 2 Marshatl anid Futcher.
Tatal ... ] —
.

Family in which alkaptonuria waz Jdiceetly inherited from a parent.

. L
} Tutal N l]il;rlln:
Ni nlrlau;lrl)_lq:r af alleapr.: . (" gervers,
¥. METAeT -
1= 2 Lisa v aad Prateber.,
Twtal ... -

* B4and CC1refer to two grueraliong of nue familv. No informaa-
tion ia forthcoming as to the absence of slkapl,ocurla in previous
generations, Hbstein and Muller's case. which is not included in the
table [or reasons Ziven above, would raise the wumber of famiiies in
list B to 3.

It will be seen that the results of further inquiries on the
continent of Europe and in America confirm the impression
derivei  from the Briti-h cases that of alkaptonuric
individuals a very large proporticn are children of first
cousins.  The above table include~ 19 cuses in all out of a
total of 40 recorded e(a.mgl& of the condnmn, and there is

12 Elstein and Mailler : Vieehinw '« Archiv B'\nd JENT
13 Futeher : New York Medieal Journal, 1398, vol. Lovi
i+ Marshall : Medical News, Poiladelphia. 1857, vol, L.,

p554
p3&
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iittle chance of obtaining any ferther information on the
puint untll fresh eases shall come under observation. it will
be noticed that ameng the families of parerts who do not
themselves exhibit the anomaly a propartion correspording to
B0 per cent. are the offspring of marriages of first consins.
In order ts appreciate how high this proportion is it is
necessarg to form some idea of the total proportion of the
ehildren of such unions to the community at large. FPro.
fessor (+. Darwin,'” as the cutcome of an elaborate statiztical
investigation, arrive:d at the copclusion that in England some
4 per cent. of all marriages among the aristocracy and gentry
are betwsen first cousios ; that in the country and smaller
towns the proporticn is between 2 and 3 per cent., whereas
in London it is perhaps as low as 1'5 per cent. He
suggests 3 per cent. as a probable saperior limit for the
whole population. Assuming, althcugh this is, perhaps,
not the case, that the same proportion of these as of all
marriages are fruitful, similar percentages will hold good for
families, and assuming further that the average number of
children results from such marriages they will hold good for
individuals alse, A very limited nember of observations
which I have made among hospital patients in London gave
results which are quite compatible with the above figures,
Thus, among 50 patients simultanecusly inmates of St.
Bartholomew's Hospital there was one whose parents were
first cousins, Un another occasion one such was found
amony 100 patients, and there was one child of first cousins
among 100 children admitted to my ward at the Hospital for
Gick Chitdren. It isevident, on the one banod, that the pro-
portion of alkaptonuric families and individuals who are the
offspring of first cousins is remarkably high, and, on the
other hand, it is equally clear that only a minute proportion
of the chiliren of such unions are alkaptonuric. Even if
such persons form only 1 per ceat. of the community their
numbers in London alone should exceed §0,000, and of this
multitade only six are known to be alkaptonaric. Doubtless
there are others, but that the pecaliarity is extremely rare is
hardly open to question. A carefal look-ont maintained for
several years at two large hospitals has convinced me of
this, and although the subject has recently attracted much
more attention than formerly the roll of recorded examples
increases but slowly.

The question of the liability of children of cobsanguineons
marriages to exhibit certain abnormalities or to develop
certain diseaes has been much discussed, bib seldom in a
strictly scientific spirit. Those who have written on the
subject have too often aimed at demonstrating the deleterious
results of guch unions on the one hand, or their harmlessness
on the other, questions which do not here concern us at all.
There is mo Tesson to suppose that mere consanguinity of
parents can originate such a conditien as alkaptonuria in
their ofspring, and we must rather seek an explapation in
some peculiarity of the parents, which may remain latent
for generativns, butb which has the best chance of asserting
itself in tbe offspring of the union of two members of a
family in which it is transmitted. This applies equally to
other examples of that peculiar form of heredity which has
long been a puzzle to investigators of such subjects, which
results in the appearance in several collateral members of a
family of a peculiarity which has not been manifested at
least in recent preceding generations.

Tt has recently been pointed out by Bateson®® that the
law of heredity discovered by Mendel offers a reascnable
acconnt of such phenomena. It asserts that as regards two
mutually exclusive characters, one of which tends to be
Jdominant and the other recessive, cross-bred organisms will
produce germiual cells (gametes) each of which, as regards
the characters in question, conforms to one or other of the
pure ancestral types and is therefore incapable of trans-
mitting the opposite character. When a recessive gamete
meets ope of the dominant type the resulting organizm (the
zyg.te) will usnally exhibit the dominant character, whereas
when Lwo recessive gametes meect the recessive character
will necessarily be manifested in the zygote. In the case of
a rare recessive characteristic we may easily imagine that
many gencrations may pass before the union of two recessive
gametes takes place.  The application of this to the case in
quesiion is further pointed out by Batesom, who, com-
menting upen the above observations on the incidence of
alkaptonuria, writes as follows :17 **Now there may be other

15_5[}, Darwin : Juurna! of the Statistical Society, 1875, vol. xxxviil,
" 15 W. Bateson: Mendel's Principles of Heredity, Cambridge, 1902.

17 W, Bateson and Miss E. R. Sauuders: Report to the Hvolutlen
Committee of the Royal Soclety, No. 1, 1902, p. 133, note.
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accounts possible, but we note that the mating of first counsi
gives exactly the conditions most likely to enable a rare. a
usually recessive, cbaracter to show iteelf. If the bearer
sueh a gamete mate with individuals not bearing it
character will hardly ever be seen; but first consins
frequently be the bearers of similar gametes, wlich o,
such enions meet each other and thos lead to the m Testa.
tion of the peculiar recessive characters io th: zygote
Such an explanativn removes the question altrgether oug of
the range of prejudice, for if it be the truc acconnt of ¢
matter it is not the mating of first cousins in geteral bat, c;
these who come of particular stocks that tends to induce th,
devedopment of alkaptonuria in the offspring.  For example.
if a man inherit the tendency on his father's side Ihs unigy
with one of his maternal first cousins will be £o more ljay),
to result in alkaptenaric offspring thap his marriage witp
one who is in no way related to him by blood. On whe
other band, if members of two families who both inherit the
strain should intermarry the Hability to alkaptonuria in the
offspring will be as great as from the unfon of two mem

of either family, and it is only to be ezpected that ihe
pecaliarity will also manifest itself in the children of parenty
who are not related, Whether the Mendelian explanation
be the true one or no there seems to be little room for douby
that the peculiarities of the incidence of alkaptonuria and of
conditions which appear in a similar way are best explained
by supposing that, leaving aside exceptional cases in which
the character, u-ually recessive, assumes dominance, s
peculiarity of the gametes of otk parents is necessary for
its production.

Hitherto nothing has been recorded about the children of
alkaptonuric parepss, and the information supplied by
Professor Osler and Dir, Ogden on this point has therefore 3
very special interest. Whereas Professor Osler's case shows
that the condition may be directly inherited from a parent
Dir. Ogden’s case demonstrates that pone of the children of
such a parent need share his peculiarity. As the matter now
stands, of five children of two alkaptonuric fathers whose
conditicn is known only one is bimself alkaptomurie. Tt
will be interesting to learn whether this low preportion is
maintained when larger mumbers of cases shall be avail-
able. That it will be so is renderad highly probable
by the undoubted fact that a very small preportion of
alkaptonnrics are the offspring of parents either of
whom exhibits the anomaly. It would also be extremely
interesting to bave fnrther examples of second marriages
of the parents of alkaptonurics In the case of the
family observed by Dr. Kirk the only child of the second
marriage of the father, not consanguinecus, i3 & girl
who does not exhipit the aboormality. The only otber
available example is recorded by Embden. The two alkapton-
urics studjed by Professor Baumann and himself were a
trother and sistér born out of wedlork, and as far as could be
ascertained the condilion was nut present in the children of
the subsequent marriages which both parerts contracted,
The patient of Noccioli and Demenici was a twin, and [
gather from Professor Noccioli’s kind letter that the other
twin was also a female, did rat survive, aml was oot
alkaptonwric. Further particulars are wanting, and the
information was derived from the patient herself. who is
deseribed as & woman of limited intelligence but who was
aware that in her own case the cendition had existed from
infancy. Itis diticult to imagine that of twins developed
from a single ovum one should be alkaptonutic acd the other
gormal, but this does not mnecessarily apply to twins
developed from separate ova.

It may be objected to the view that alzaptonuria is merely
an alternative mode of metabolism and not a merbid con-
dition, that in a few instances, not ineluded in the above
tables, it appears not to have been cangenital and continuous
but temporary or intermitient. To zome of the cases referred
to the evidence available is not altegether conclusive, and it
is obvious that for the proof of a point of so much jmportance
to the theory of alkaptonuria nothing can be regarded
as wholly satisfactory which falls short of a compiete demon-
stration of the prescnce of homogentisic acid in the urine
at one time and its avsence at another. The degree and rate
of darkening of the urine vary at different periods apart
from any conspicuous fluctuations in the quantity of hemo-
gentisic acid which it contains. The staining of linen in
infancy is a much more reliable indication. especially if the
mothet of the child has bad previcns experience of alkapten-
uric stainiog. In Geyger’s case™ of a diabetic man the

14 4. Geyger . Pharmaceutische Zeitung, 1692, p- 328,
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qrermittent appearance in the urine of an acid which he
Lentified with the glycosuric acid of Marshall was estab.
i:herd beyond all doubt, and the melting-point and propor-
sion of lead in the lead salt render it almost certain that
Lo WoS dealing with homogentisic acid. In Carl Hirsch's
el 8 girl, aged 17 years, with febrile gastro-intestinal
watarch, passed dark urine which gave the indican reaction
rar three days.  Professor Siegiried extracted by shaking
with ether an acid which gave the reactions of homogentisic
Loid and formed a sparingly suluble lead salt. Neither the
oolting-point of the acid nor any analytical fgures are
ven.  After three days the urine resumed its natural
Lotour aud reactions,

von Moraczewski® also records a case of a woman, aged
13 years, who shortly before her death passed increasingly
Tark urine, rich in indican, from which he extracted an acid

«nich had the melting-point and reactions of homogentisic

4ok Soeh ingreasing darkening of the urine as was here
shevrved  not infrequently occurs with urines rich in

i.ioxyl-sulphate, as Baumann and Brieger first peinted out,
aed this was probably a contributery factor in the pro-
Juction of the colour which first called attention to
e condition. Stange? has described a case in which
ne presence of homogentisic acid was very fully established,

ther P

syt be clearly does not regard the mother's evidence
. to the intermittent character of the condition as
-onclusive.  Zimnicki's*? casze of intermittent excretion of

wanugentisic acid by a man with hypertrophic biliary
virrhosis is published in a Ruossian journal which is in-
4::essible to me, and having only seen abstracts of his paper
| am unacquainted with the details. Of hearsay evidence
1w mosk convineing is afforded in Winternitz's cases.”> The
giother of seven children, three of whom are alkaptonuric,
wus convinced that whereas two of her children had been
axaptonuric from the earliest days of life this had not been
-» with the youngest child in whom she had oaly noticed the
jeculiarity from the age of five years This is specially
imreresting as supplying a link between the temporary and
soogenital cases. In a somewhat similar case described by
Maguire?! the evidence of a late onset is not 0 conelusive,
slosse’s case® in which, as in von Moraczewski's, the con-
dition apparently developed in the last stages of a fatal illness,
completes the list of those falling into the temporary class.
Evidently we have stiill much to learn about temporary ot
intermitfent alkaptonuria. but it appears reasonable to sap-
pose that those who exhibit the phenomenon are in a state
of unstable equilibrinm in this resyect, and that they excrete
homogentisic acid under the infiuence of causes which do
not bring about this result in normal individuals. There is
rezson to believe that a similar instability plays a not on-
imgortant part in determining the incidence of certaln forms
f diseass in which ilerangements of metabolism are the
most conspicuous features, Thus von Noorden,?” after men-
sining that Jiabetes occasionally develops at an carly age
in brothets snd sisters and cowparatively seldom occurs in
the children of diabetic parents, adds that in three instances
Le has met with this disease in the offspring of marriages of
irsh consins.  In one such family two oot of six chilidren, in
apother two out of three, and in the third the onmiy two
children became dinbetic at ages between one and four
Fears.

The view that alkaptonaria iz a **sport " or an alternative
mode of metabolism will obviously gain comsiderably in
weight if it can be shown that it is not an isolated
example of such a chemical abnermality, but that there
are other conditions which may reasonably be placed
in the same category. 1o the phenomenon of aibinizm
we have an abnormality which may be locked upon as
chemical in its basis, being due rather to a failure to
pruduge the pigments of the melanin group which play so
copsplouous a part in animal colouration than to any
defect of development of the parts in which in normal
individuals such pigments are laid down. When we study

l_:sél. Hirsch : Berliger Ktinische Wochensehriit, 1637, Band sxxiv.,
b .

DWW, von Moracrewski: Centraltlatt fide die Imnerc Medicin, 1956,
Band xvii., p. L77.

HOP $tange : Virchew's Archiv, 1896, Band exlvi., p. 8.
¥ Zimnieki s Jesenenedeluilk. 1300, No. 4. Atstract, Centralblazt Bir
§. Mweoonsel und Verlauungs-Krankheiten, 1900, Band .. p. 343,

13{ Wirx_}ieguitz: Miinchener Medicinische Wochenschrift, 1853, Band
s, p. 3
; 1 R, Maguire: Brit, Med, Jour., 1324, vol. il., p. 302.
=" 4, Slosso: Annales de la Socisté Royale des Seiencss Mcdicales
€. Naturelles, Bruxelles, 1585, tome iv,, p. 59,
25 Von Noorden: Die Zuckerkrankbeit, 3. Aufgabe, 1501, p. 37,

the incidence of albinism in man we find that it shows
a striking resemblance to that of alkaptonaria It, too, is
commoner in males than in females, and tends to occur in
brothers and sisters of families in which it has oot previonsly
appeared, at least in recent generations.  Moreover, thereis
reason” to believe that ao undue propertion of albines are
the offspring of marriages of first cousins,  Albipism is mep-
ticned by most anthors who have distussed the effects of snch
martiages and Arcoleo,” who gives some statistics of albinismn
in Sicily. states that of 24 families in which there were 82
albiro members five were tbe offspring of parents related to
each other in the sccond canonical degree, On the cther
hand, Bemiss * found tbat of 181 children of 33 marriages
of first or second cousins five were albines, In a remarkable
instance recorded by Devay? two brothers married two
sisters, their first cousins. There were mo known instances
of albinism in their famiiies, but the two children of the one
marriage and the five children of the other were all albinos.
After the death of his wife the father of the :econd family
married again and none of the foar children of his second
martiage were albioos, Again, albinism is occasicnally
directly inherited from a parent, as in one instance quoted by
Arcoleo, but this appears to be an exceptional occurrence,
The resemblance between the modes of incidence of the two
conditions is so striking that it is hardly possible to doubt
that whatever laws control the incidence of the ome ¢ontrol
that of the other also,

A third condition which suggests itself as being probably
another chernical **sport” is cystiburia. Qur knowledge of
its incidence is far more incomplete and at first sight airect
inheritance appears to play here a more prominent part.
However, when more information is forthcoming it may turn
out that it is controited by similar laws. In this connexicn
a manst interesting family described by Pfeiffer® is very
suggestive. Both parents were normal, bub all their foor
children, two danghters and two sons, were cystinaric. The
elder daughter had two children neither of whom was
cystinuric. A number of other examples of cystinuria in
trothers and sizters are recorded, but wnformation about the
parents is wanting, except in the cases of direct trans.
mission. In some of the earlier cases such transmission
through three generations was thought to be probable, but
the presence of cyetin in the urine of parent and
child has only been actually demonstrated io t®0 instances.
In Joel's® often-quoted case it was only shown that
the mother's urine contaiced excess of wneutral sulphor
K, Pfeiffer®® found cystin in the urine of a fatber and son
and in a family observed by Cobn® the mother and six of
her children shared the peculiarity. As more than 100 cases
are ob record the propoction of cases of direct inkeritance has
not hitherto been shown to be at all high and Pleiffer’s first
caze shows that, as with alkaptonuria, the children ¢f a
cystinuric parent may escape. A large majority of the
recorded eystinurics have been males. There is as yet no
evidence of any influence of consanguinity of parents and in
the only two cases about which I bave information the
parents were pot related. Neither has it yet been shown
that cystipuria is a congenital anomaly, although in one case,
at any rate, it has been traced tack to the first year of
life. Observations upon children of cystinuric parents from
their earliest infancy or upoa newly-born brothers or sisters
of cystinurics would be of great interest and sheeld in time
seftle this question, Lastly, it secms certain that. like
alkaptonuria, this peculiarity of metabolism is occasionally
temporary or intermittent. The so {requent association with
cystinuria of the excretion of cadaverine and putrescine adds
to the difficulty of the problem of its nature ard upon it
is based the infective theory of its cauration. However,
it is possible that, as C. B. Simon® bas suggested, these
diamines may themselves be preducts of abnormal meta-
bolism. L nlike alkaptonuria ard . .inism cystinuria is a
distinctly harmful conlition, but its Ul effects ate secondary
to its deposition in crystalline form and the realiness with

27 @. Arcolen: Suli’ Albinisro in Sicilia. 3ve notive in Archivio per
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which it forms concretions. Its appearance in the urine is
vot assoclated with any primary morbid symptoms. Al
three conditions above referred to are extremely rare amd all
tend to advertize their presence in conspivoous maoners,
Ao albino saubot escape observation: the stainiog of

clothing amil the colour uf the urine of alkaptonurics sellom

fail to attract attention, and the valculous troubles and the
cystitis to which cgstinurics are -o liable usually bring them
under observation sconer or later.
there are other such

be revealed by chemical analysis! If cuch exist and are

equally rare with the ahove they may well have wholly

eleded notice up till now. A deliberate search for such,
withont some guidipg indications, appears as hopeless an

undertaking as the proverbial search for a needle in a '

haystack.

If it be, indeed, the case that in alkaptoouria and the
other conditions mentioned we are dealing with indi-:

vidualities of metabolism and not with the results of morbid
processes the thought naturally presents itself that there
are merely extreme examples of variations of chemical

behaviour which are probably everywhere present in minor

degrees and that just as ne two individuals of 2 speciex are

absolutely identical in bodily structure peither are their
| ? ! . . . The results of these obeervations were embodied in & commy.
Such miner chemical differences will obviously be far more
subtie than those of form, for whereas the latrer are evident -

chemical proceszes carried out on exactly the same lines.

to any carelul observer the former will only Le revealed by
elaborate chemical tethods, including painstaking com-
parisons of the intake and output of the organism. This

view that there is no rigid uniformity of chemical processes |

in the individual members of a species, probable as it is
g priori, may alzo be arriverd at by a wholly different lire
of argument. There can be no question that between the
families, genera and species both of the animal and vege-

table kingdoms, differences exist both of chemical com- :

position and of metabolic processes.  The evidences for this
are admirably =et forth in a most suggestive address
delivered by  Professor Huppert® io 1825 In it he
points out that we find evideace of chemical specilicity
of important constituents of the lLudy, such as the
hipinoglobips of different animals, as we’l az in their
secretory and excretory products such as the bile acids and
the ¢ynuric acid of the urine of dogs. Again, in their

behaviour to ditferent druogs and infecting organisms the

members of Ihe varivus weners and species manifest
peculiarities which presumab'y have a chemical basis. as
the more recent re-earches of Elrlich tend still further
to show.
of F. G. Hopkin-"s% well-known rescarches on the pigments
of the pieridx and the recent obscrvations of the precipita-
tion of the blood proteids of oone kind of animal by the
serum of annther.
of such generic and specific chemical dilferences might be
multiplied to an alnoat indelinite extent,  Nor are instances
wanting nf the influence of ntural <election upon chemieal
processes, as< for ecxample, in the preduction of
protective materials as the rsepia of the cuttle-A+h and
the odorous secretion of the skunk, not to mention the
innumerable madifications of surface pigmentation. TF
then, the several genera and speciex thus differ in their
chemistry we can hardly imagine that within the species,
when once it is established, a rigid chemical wniformity
exists,  Buch a conception is  at variance with all
that i3 known of the origin of species. Nor are direct
evidences wanting ¢f such minor chemical diversities as we
have supposed to exist within the species.  Snch slight
peculiarities of metabolism will necessarily be hard to trace
by methods of direct analysis and will readily be masked
by the intluences of diet and of dizease, but the results
of observations on metabeli-m reveal differences which are
apparently independent of snch canses, as for example, in
the excretion of urie aeid by different huaman individuals.
The phenomens of obesity and the various tints of hair, skin,
and eyes point in the same direction, and if we pass to
differences presnmably chemical in their basis idinsynerasies
as regards drugs anl the various degrees of patural immunity
against infections are only less marked in individual human
beings and in the several races of mankind than in distinet
genera and species of animals.

If it be a correct inference from the available facts that

35 H.upcg Uebwr die Erhaltung er Acteigsnschaiten, Prague, 159,
* F. . Hopkins: Philosophica

1895, vol. cixxxvi, B, p. 861.

May it not well be that !
chemical abnormalities which are -
attended by no obvious peculiarities and which could cnly .

To the abuve examples may Le added the results -

From the vegetable kingdom examples

such -

Trausactions of the Hoyal Society,
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Lhe individuals of 4 species dv not eonform to an ;b;;fr‘

rigid standard of metabolism, but differ slightly in

chemixtry as they do in their structure, it is no more 4

prising that they should occasicnally exhibit conspicum;

deviartions frem the specific type of metabolism thap

we shoulf meet with such wice departures from

" structural uniformity of the species ax the presencey of

supernanlerary digits or transpo=ition of the vircera,
Charndos-strece, W,

ABLATION OF THE CRYSTALLINE LEXg
TO RECTIFY HIGH MYOQP'lA,
By $1R WILLIAM J. COLLINS, M8, M.D. Loy,
F.R.C.5. Exg., ’

SURGECX 10 THE BOYAL EYE HOSPITAL; OPHETHALMIC SURGEQK ™
THE NUHTH-WEST LONLON HOZPITAL,

S0ME seven years agn wy friend. Mr. C. Wray, who wy,
then assiztibg in wy clinique at the Hoyal Eye Hospital,
made a collection of cates of myopia having more thap 10
dioptres of error with a view to ascertain the liability tq
visual degereration, choroidal change. and retinal detach,.
ment to which such myopes were expused as age advanceq.

nication te the Ophthalmological Society by Mr. Wray o
Jan. 31st, 1895, estitled ‘*I'he Extraction of Transparent
, Lepses in High Myopia.” 1t appeared that while nearly 5
. tourth of these cases of highly myopic eves had a viggy)
acuity of less than % (¢orrecled) the vast majority of sugy
| cages owell their virual defect tu retino-choroidal degenery.
. tion and very few indeed to retipal detachment. The dis.
i cussion which followed the paper indicated that in 1895 the
operation of di-cisslen of ¢lear len-es for myopia was almest
. unknown or very Jittle practised in this country.

When the question was again brought before the Oph.
thalmulogical Scciety onm June Sth, 1899, in an able ang
comaprehensive paper by Mr. F. B. Croes, it was clear thay
the opcration practised by A. Weber, condemned by vog
Graefe ana Donders, and revived by Fukala, was Fassing ou,
of the experimental stage and was taking a recognized place
in opbthulmic surgery. It was also clear that caution and
. jndgment were requoired in deciding io each particular cage
as to whether operalion was advisable or not. It therefore
. seems desirable that all ca<es of ablation of the lens with a
: view to rectify high myopia thould be carefully noted and
published, The following are all the cases in which 1 had
performed this operation up to the end of 1901,

CASE L. —A young woman, aged 23 Fears, hudl never worg
glasses unti} four years previcusly. dince then she had worn

—10 D. for each eye but the sight was getting ~horter.  The
vision in the right eye was . ¢. — 23 D, = ., partly and J.10
only ; in the left eye it was 3, ¢, — 2l D). . and J. 1 very

clorc.  Om Marcl 21-t, 1800, the right lens was ncedled,
CUn April 2nd some pain and tensivn were present.  The
temperature was 99° F. Lens matter was evacvaied. (n

the 19th more lens matter had come well forward into the
anterior chamber ; Lhis was again evacuated. Uo May lst
the vislon in the right eye without a glass was ', and J. 10, ¢.
+ 2D J 4 On the 4th she could read J. 1 with the
operated eye with a + 2'50 D.  On the 10th while dusting
in the ward the patient noticed that ber vision was misty
and said that she could not count fingers. {(tphthalme.
scopically nothing abnormal could be seen.  She was kept in
bed for a few days and when discharged she could read J. 1
with the operatel eye and her distant vision from having
been | before operation was improved to . On Sept. 8th,
1902, she again reported herself. The vision of the operated
eye was the same and that of the other eve was only 3§ with
a glass and J. 2 at four inches. The patient begred to have
the other eye operated on as she found so great benefit from
the improvement effected in the operated eve.

Cask 2.—A girl, aged 11 years, very fair and rather small
for her age, had been attending my clinique at the Royal Eye
Hospital from March 15th, 1889, Her note showed that sne
then had myopia of about nine dioptres. On May 29th i
was noted that there were ‘“‘thipning of choroids and
postenior staphylomata.” Bhe bad been ordered iodide of
potassium and iodide of iron. On July 26th there was
found to be myopia (with some astigmatism) of between
12 D.and 156 D.~ Vision = less than 4% with either eye. COn
Jap. 15th, 1900, the right efe showed — 16 D in the
horizontal meridian and — 20 D. in the vertica), and the left
. eye showed - 15 D. in the horizontal meridian and rather
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