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THE GANGLION CELLS OF THE RETINA IN CASES OF

METHANOL POISONING 1N HUMAN AEI:SGS AND

RIM 'TAL A 'IA

1. Introduction.

a clinical study of methanol poisoning (1946) I have
shown that severe acidosis Is necessary for the development
c
d amblyopia and amau rosis.

According to the literature of experimental methanol
lwisontng, severe acidosis has been demons neither in
h # Gll n carnivorous animals. Haskell and his cot-
iab

orators (1921) experimented on dogs, in some of which
the7 found a slight or moderate degree of acidosis, while in
``theta there was no reduction of the alkali reserve. Severe

single case nor was
.L k pm f tr a •ith sodium

° V and Munzer (1923) found no appreciable reduction of
lbo grbonic acid binding capacity in the blood of two rabbits
and a do a doses of methanol.

Z 
human beings, Pick and dlierlschoeusky, 1Jaeflonand.
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rc ; the cause of amuurasis. lair -
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tr $nd his collaborators have described changes in
tho Iò cells in experimental animals w er
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•
paralrnn from :1 man. n jir+l ICI, ,lir

•
,l of fr:+ctur-,

•
 of tfn

•
 c • urliulu.

Fnatiun lilt InitI ti li's Ilnct rnnrl+
• m. :1 g:rrr>!ii,rn cell Willi circular

nurlr ni a id l nur
•
Ir•e+lus in 11i,

•
 r ai=r •. 'Plain+ in I ' fillfi..

nnr'Ici, and partly on :ICC+Foal rrI i veI j1 1tImccytoiuliPcliI

Ihrre is often a great change in the rclulive size of the nlii us
4 114 1 the whole cell. I'lie nucleolus is aIw':lv's in the lieril+ltcry

of the nucleus. W ile be St l+ ►slf_ uf Ilic_»ucicua inthio nin-
laiued Prfla jLrlti - frnnt nnrnt: ►1 mr an y is, as :Ilrc:ldy.

painted out, Ii 'hi blue, it is bluish-grey in methanol-poisoned

p+rcnas • and the cnluu ring is no  so l^^iil tngcne i rns.'fhe nncicus

reins  m arkedl y blue granules sonic of -which are quite large.

Ekli. 1 5 I,:u •ticulurly umcitieeahcle in the small ganglion cells.

I. +a (1TI,h 4mnl. Vii. '6. I1. N_
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oiler death, and almost complete lif{rnlysis fi-e to six hours

after it.
.11efluertn 1_poisorlecl persons: The appearance of the gun-

gliun cells may resemble the first stages of retrograde de-

generation, particularly with regard to the large cells. many

of which are swollen and almost rcllnl+letely circulsr. rn1t

173

Iei.int ithegpdion cells is the appearance of their nuclei
h lnr cJ js :Ire iir se at ztncl

1,+ urczc4	nto tl eslreni ril+ltcrti of the cells (fig. 1).

In many ce ll s it looks as if the nuclei are Ill some 1•Xtent
• vl.irlc time bodies of time cells, being not iii Ire lucntly irregular
and nnlrlmed in outline. Partly on amount +rf shrinking of the

. 
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Fig. 1.

I'I'PIIU I'iltiiin lrrnu It law litni wlro (tied frofu ui+
•t Ilan nl Ilai.nnlug-

Vnl:rlili
.
 nil grih g soh

.f:wcr in Idrwrrl 11.1; `a enlcrllxl+,d as Iurllrru,d

whirl, w,, fnulirl iii nriur nn,l rn,Nonl+ nt Ii,r
• - -Hume i. Two grrultliruI.

+ r1ln will, tiin,id Ir;uciu
r'nls in ILn porilth

r•iV our Area. lhr nucl,•u•

of Ilse wu
• Cell is nnl iuctu+l+

•
+I iir Ii,.• recI jun. That of 11r+ uliu

• r r.•tl

i rims; w l :crui ill t he p+'rihlrrry. I'rr. . iti++n idf lira uucic
. ilus perilrl,PC ii t.

/V1 , 11 5d(
Iii Ii no i. 61511

Sod i 05 ref tigroid fra meats is Illa- • •' IQ be seen in Ike perit,l ►en'.

whereas Ilse c • tral purlion of lltc cytoplasm is as • ca ourles'

ati in ncrrmtt r ration It would therefore seen, 111 kt the

^

	

	 r' -lunrleln breaking d(l%%n of the tigroid substance is leas
<r+mplel tI in methanol-poisoned persons than under nurn ► :+I

cuinliliuns.
Rut «lust more than ,twilling else is indicati^'e of a scriun.
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Table 1.

:'.Ikltli Elru•r % r III It tlM after t'nixntlinl: wit I, `
I ml. \ICIIIatlol llr•r

kg. tin il y Wright.

•
\\'eight

i Alkali iteserve vol.
trial's or.

s

in }trrrnl
' t. du 1. :1• •lad

i3 i50 49

It 4;t1a 55

I , 421) :,a

tr ASO 61

17 21RI ;tiii

ly : 191 1 1 7

19 1l+If :r:r

111 3711 to
21 . 7II

of the cell- The shape of the nucleus is circular ur oval i fig. 41.

In none of (lie preparat
ions from poisoned rats could I

find nuclei whose altltcaranee corresponded to illy tleseriplitln'

or rinclin{s in loon.

;r. The (.,etil jlinrr Cells of the Retina of Hnbbt .

Like the rats, the rabbits showed no Sign of ucklosis. 'fh i

alkali reserve of :Ill five rabbits was measured, and Was found
ill be normal or it trifle retduced, as i ndicated in tulle 2.

This tattle also slums that the reaction of the pupils 1

Table 3.

\I+ • I 1111 mil k'nisnllillg ill Ila11141S,

I

I o  itelaarksL o
.. 7[ C1 Y c — v

S G i.a3 i -C L GC ^

1 t ai

i :S 5 I:r + •t- i, 'lit j • lime 32:
4 ( t7 + -1- ll+llhbit nrnriltunrl.

"r :I s:1 i• 1 Pupils Ilnt rend mu g lu

lig lu l.
7 7 117 + + Mk. 1 •

s- 79 vol. %

1 i :r:f _. rlrr^'s crrrriir^:

t-t i tli  CnututtlUar. Pupils licit

1'u
•
nr

-
I IIIg to ligill.

:i a ix +

1 $ :,r
1 '1 i :is

67 +-F

1 1U curuia. a. day:

1.1 1 	,r :,t — alai i1 i tiiid- Kilt'rt.

1 11
2.1 1 11 ++

:1 +

Pupil reaction normal.

T : Pupil reaetinll en k.

Iliay rilultlretir 
,kr'ICIr of tllr ganglion culls of tlrr retina ,•I

rinrnial uuiuIal [11
1
 :Itnl of at rot I,ui uneri milli 8 1111. Irtrllumuol ll••r ::

hnrly %cril llt (JIr. 1 1'.

aIhl did nut ccusc till the rabbits were moribund or deeply
: • 'nlalnse fors. 1. 2, 4), and it recurred <Itlickly on recovery
:F••Fll ('!11111 {nr. 2).

•1'hi ernticnt of ligrtli+l sulistance in the ganglion cells of
.r:.• reiin;l of ridibits varies just as touch as in mail, and is,

...I rule, greatest i n the lui' c cells in which it is usu ally
::.Irihuteil evenly throughout the cytoplasm. In (lie small

J.11glirru cells, whose nmiclei are usually situuled in the pe-
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' 't1 • r• • k ., se(r.'1' Inr usir:rlhnl. ulirn the .i-eial aC • .n' had int.
plto-11, III elt-corure •liunJn: rn aes nurinul. tlu • rr uns Itu
mid iIti I3 - ;tv+ • %V I r pq'In y I. 1"i%'t' tuntllls ;tfti r the ihtusirt111nIi.

uhe •u the itiuul ;eruirti hus diueiniKIII' i urul there was atrnplr^ • of
ahr iPisks. the s • h •ctrlIrrlinlIt run was of %uhnorurut type. .lnnthrr
e •ugr ul' lr.s sI • v(rt • rurtlluunl Iruisoning was in is1ikated during the
ttt9tlI, siagt•• end ulso in I1us case 111!• P.IQCtrotidiIIQ6t uut was ne•r;uthe.
It wn [tilt Im4.Hilr• 141 r:rt this patient examined during (lee litter

It is thus ]rosible he tueaus of the electroretiiiogrnrm to register
Ir+^ changes in tlte- retina during methanol poisntti tig and tter cnnse-

e alive tIegene •rut c frrucesw•s.

J. tirebII:

XER() DERMA PIG 4E\TOSUM WITH AFFECTIONS
OF THE EYE

rTa he published in 13r. J. o. Oplrtllj,


