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ORIGINAL COMMUNICATIONS. 

CONCERNINO THE TREATMENT OF VARIOUS FORMS OF OCULAR SYPHILIS 
WITH SALV ARSAN - A CLINICAL LECTURE DELIVERED IN THE 

HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA. 

BY G. E. DB SCHWEINITZ, 111.D., 
Profemor of Ophthalmoloe7. 

The happy results of the treatment of 
constitutional syphilis with salvarsan, or
dinarily known as "606," are well known to 
you, but it is proper that you should witness 
the effects of this remedy on syphilitic 
lesions of the eye, and therefore I 5hall 
devote a portion of this hour to a considera
tion of this agent under these circumstances. 
While Dr. Laird is preparing his fluids ( and 
he will presently give one of the patients an 
intravenous injection of salvarsan) I shall 
call your attention to the clinical history of 
the patients here presented. 

Case I.-Bilateral parenchymatous kera
titis of syphilitic origin; result of salvarsau 
treatment. The case history of this patient, 
a man aged thirty-two, is as follows: The 
patient's father died at the age of fifty years 
as the result of a hemorrhage produced by 
coughing. For two years prior to his death 
he had been in poor health. The patient's 
mother, aged seventy-three, is still living. 
Ten years ago she broke her arm, and eight 
months later gangrene set in and the arm 
was amputated. One year later gangrene 
developed in one foot, and this member was 
also amputated. One year ago gangrene 
appeared in the other foot, and again am
putation was required. The patient had 
eleven brothers, but only two are living, and 
these are in good health--one, however, i_s 
slightly deaf. All those who died perished 
before they were seven years of age. One 
sister is living and in good health. The 

. patient is married, and his wife, ordinarily 

in good health, has been ill during the 
present spring with rheumatism. He has 
four children; all are living and in good 
health. His wife has not had any mis
carriages. 

The patient's own health has been singu
larly good; in point of fact, he never has 
had any serious illness. He denies syphilis, 
but acknowledged urethritis twelve or thir
teen years ago. About one and one-half 
years ago the right cornea was injured, and 
there is now a curved scar extending from 
the inner end of the right eyebrow along 
the side of the nose 1 ¼ inches in length. 
During July of the present year a hot cinder 
flew into the left eye, and subsequently he 
thinks he "caught cold," as he expresses it. 
Prior to that time this eye had been weak, 
and he reports that an ocular examination 
which he underwent indicated that his 
vision, even with a glass, was only one-half 
of normal. Since the cinder accident the 
eye has gradually become more inflamed, 
but he has suffered little pain, and within 
the past two weeks the vision of the other 
or right eye has grown defective, and the 
eye, to use his own expression, has become 
quite misty. When he reported for exami
nation he was then examined by my asso
ciate, Dr. Thomas B. Holloway. 

Vision of the right eye was 5 /30 ; there 
was slight ciliary injection and a large 
quadrant of the cornea was steamy and 
hazy, and through it radiated a number of 
lines of infiltration which probably repre-



ORIGINAL COMMUNICATIONS. 313 

P.M, 

2.45 
2.50 
2.55 
3.00 
-3.05 
-3.10 
_3.15 
3.20 

f',M, 

2.55 
3.00 
3.05 
3.10 

3.15 
3.20 
3.25 
3.30 

P,M, 

2.45 
2.50 
2.55 
3.00 
3.05 
3.10 
3.15 

P,K. 

3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 

Experime11t 5.-Lactating Goat. 
Gtt. 

8 
9 
8 

20 10 grains glucose by vein. 
9 
5 
4 
4 

Gtt. 
12 

8 
10 

Experiment 6.-Goat. 

8 30 grains of sodium chloride in 
5 Cc. of water. 

33 
10 
10 

9 

Gtt. 
5 
4 
4 
5 

Experime11t 7.-Goat. 

15 15 grains calcium chloride. 
10 

5 

Gtt. 
6 
5 
5 

Experime11t 8.-Goat. 
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A REVIEW OF THE DANOEROUSL Y POISONOUS SNAKES OF THE UNITED 
STATES. 

BY HENRY TUCKER, M.D., 
Curator of the Acade1117 of Natural Sclences of Philadelphia; Fellow of the Collece of Phnicia1111, etc. 

The dangerously poisonous snakes of the 
C'nited States are representatives of two 
families, namely: 

First, the Elapidre. 
Second, the Viperidre. 
The subfamily, Elapinre, have permanently 

erect perforated fangs in the fore part of 
the upper jaw. These fangs have a well
marked groove on the anterior surface, and 
excepting the reserve fangs are not followed 
by other maxillary teeth (Plate II, Fig. 1). 
The head plates are normal, two nasals, no 
loreal ; scales smooth ; subcaudals in two 
rows; pupil a vertical oval ; body cylin
drical; head not distinct. Two well-defined 
species are found in the United States. 

The Eastern variety, Elaps fulvius, Linn · 
( Plate I, Fig. A), coral or harlequin snake, 
rarely reaches a length of three feet. The 
following description is of a specimen -in 
my own collection : Head small, not dis
tinct, snout bluntly rounded, eyes beady ; 
scales smooth, brilliantly colored with ver
million, yellow, and black; the nose and 
anterior part of the head to the posterior 
end of the frontal plate, including the orbit, 
is black ; a yellow ring covers the parietal 
from the posterior part of the orbit, to the 
angle of the mouth, followed by a black of 
eight scales width succeeded by narrow 
yellow of two scales, followed by red of 
seven scales. The body colors consist of 
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black and red rings separated by narrow 
yellow ; the red spaces on the body are 
freckled with black; the tail is alternately 
black and yellow; the rings are complete, 
but beneath the colors are dull. There are 
several harmless snakes that mimic the 
poisonous coral, namely (Plate I): The 
scarlet snake, Cemephora coccinea (Fig. 
C) ; the scarlet king snake, Ophibolus do/~ 
tus coccineus ( Fig. E) ; the Southern milk 
snake, Ophibolus doliatus clericus (Fig. 
D); the Arizona ring snake, Ophibolus 
zonatus (Fig. F); Le Conte's snake, 
Rhinochilus lecontei ( Fig. G). 

All these species have much the same 
color scheme as the harlequin, either in half 
or complete rings, but the arrangement of 
black bordered by yellow is never found in 
the harmless varieties. The coral snakes 
belong to a subfamily which includes the 
most deadly reptiles of the Old World, as 
the cobras and their allies of Asia, Africa, 
and the Malay Archipelago, and the many 
Australian representatives-the black, the 
brown, the tiger, and the death adder-and 
as their poison is similar, they must be 
ranked as reptiles distinctly dangerous to 
man. On account of their nocturnal and 
burrowing habits, sluggish disposition, and 
their comparatively short fangs, accidents 
are rare, and they do not receive the respect 
due them. 

The Eastern variety ranges from South 
Carolina south-westward to Mexico. It is 
of burrowing habits, frequently found in 
decaying vegetation and under the bark of 
fallen trees ; the food consists of lizards and 
smaller snakes. 

_The Western representative is the Sonoran 
coral snake (Plate I, Fig. B), Elaps euryx
anthus, Kennicott. It is probably of similar 
habits, but differs somewhat in the arrange
ment of its colors ; the black of the muzzle 
extending back over the parietals is followed 
by a yellow ring, then by a broad red band. 
The yellow rings on the body are broader 
than in fulvius, and the red spaces are not 
mottled with black. Distribution-Central 
and southern Arizona and northern Mexico. 

The last and by far the most important 
family to be considered are the Viperidre, 

subfamily Crotalinre, commonly and o 
reedy known as the pit vipers, a most £1 

tunate title, as it indicates their relation 
the true vipers and points out a remarka 
anatomical peculiarity, which at once disl 
guishes them from all other reptiles; th 
serpents can be placed in one of the follc 
ing genera: 

1. Without rattle-Ancistrodon {~:~~-

2. With rattle 

Piscivorus. 
Watcrmoca 

{
Sistrurus-Topof head with I. 

plate■• 

Crotalus-Top of head with s1 
scales. 

The pit is a deep hole situated betw 
the nostril and the eye, but on a Jo, 
plane. It extends well into the maxill 
bone, is lined with epithelium, and conncc: 
with the brain by a thick nerve. The 
ternal layer of the lining of the pit 
continuous with the skin of the head, but 
entering the. cavity changes to thin, f 
nucleated epithelium. Beneath this ii 
layer of fibrous connective tissue in wli 
the terminal filaments of the nerve encl 
groups of granular substance contain 
round pale nuclei. This arrangement s 
gests a true sense organ, and as the fu 
tion of the pit cannot be explained, it E 

be, as suggested, the seat of a sixth sci 
unknown to man. The pit is of gi 

practical value, as it at once enables w 
identify a dangerously poisonous snake. 

The poison apparatus of the Crotal 
consists of a large pair of perforated fai 
immovably fixed in the anterior portion 
the upper jaw. The maxillary bone thro1 
its articulation with the lacrimal in fr 
and above and the external pterygoid b 
behind and below is freely movable and Jl 
mits the fangs, when not in use, to 
folded back against the roof of the mo, 
(Plate II, Fig. 3). The mechanism of 
erection of the fang is briefly as folio, 
The sphenopterygoid muscle, which has 
origin · along the median ridge of the b: 
of the skull, .runs backward and is inscr 
in the posterior end of the external ptc 
goid bone, hence when this muscle contr.l 
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the bone is drawn forward and pushes 
against the lower end of the maxilla. As 
the upper end of the maxilla is held by its 
articulation with the lacrimal, the tip of the 
fang must be directed downward and for
ward. The retractor muscle is the external 
pterygoid, which arises from the joint 
between the quadrate bone and the lower 
jaw. The fibers run forward and are in
serted on the outside of the maxilla below 
its articulation with the external pterygoid, 
so when this muscle contracts the maxillary 
bone is drawn back and the point of the 
fang moves upward and backward (Plate 
III, Fig. 1). 

The fang proper closely resembles an 
ordinary hypodermic needle (Plate III, Fig. 
2); it consists of a sharply pointed curved 
tooth. The poison canal is situated within 
the convex side, gaining entrance by a slit
like opening near the base and has its exit 
by a narrow slit-like opening near the tip. 
The probable reason for this is to prevent 
plugging when the fang is embedded, and 
so not interfere with the flow of venom. As 
previously stated, the fang is fixed solidly 
in the jaw; posteriorly the bone is hollowed 
to hold the tooth sac. In the alveolar pro
cess beneath the mucous membrane lie the 
reserve fangs, each posterior one being 
smaller and less developed than the one in 
front; as many as eight to ten pair of more 
or less well-developed fangs may exist. 
When the active fang is normally shed or 
accidentally lost, its place is taken in the 
course of a few days by the first reserve. 
The functional fang at rest is covered by a 
loosely applied membrane known as the 
vagina dentis. This is rolled back when 
the fang is extended. 

The venom gland is evolved from the 
yellow portion of the salivary gland. It is 
of an almond shape with the point toward 
the front ; is situated below and behind the 
eye and is connected with the fang by a 
narrow duct. The duct runs forward ; be
neath the eye it turns abruptly upward, 
from which point it follows the posterior 
wall of the pit and finally passes over the 
rounded front edge of the maxillary bone·, 
at the base of which it meets but does not 

enter the upper opening of the canal of the 
fang. 

The gland proper consists of a cavity 
into which open the ducts of the true poison
secreting glands ; it is surrounded and sup
ported by a double layer of fibrous tissue, 
which is continued posteriorly as a ligament 
to be inserted on the articuladon of the jaw. 
A short band of tissue attaches it firmly to 
the skull, while a third one below is attached 
to the external pterygoid muscle ( Plate 
IV). 

The muscles brought into play in the 
emptying of the gland are the three tem
porals. The middle temporal arises from 
the posterior half of the parietal bone, runs 
down and forward, to be inserted into the 
lower jaw; the posterior temporal arises 
from the quadrate bone and is inserted on 
the inner side of the entire length of the 
angular bone of the lower jaw. 

The anterior temporal, the true muscle of 
expulsion, arises from the upper posterior 
portion of the tendinous capsule of the 
gland, runs backward under the ribbon-like 
ligament, winds round the joint, and is in
serted broadly upon the lower jaw; so it · 
may be seen that the middle and posterior 
muscles are principally used to close the 
mouth, while the function of the anterior is 
to empty the sac. This makes the emission 
of the venom a voluntary one on the part of 
the reptile. Dr. Mitchell, to whose work I 
have so largely referred in the above 
description, has proved a further safeguard 
exists. Anterior to the sudden upward tum 
he has demonstrated a sphincter muscle 
surrounding the duct. 

At the time of the blow the snake is 
either symmetrically or partially coiled, the 
neck and forward portion of the body is 
thrown into a sigmoid position, the head is 
elevated and drawn slightly back. At the 
actual time of striking the mouth is widely 
opened and the fangs thrust forward, but 
this motion is so rapid as to be hardly dis
cernible and impossible to describe. As the 
neck and forward portion o• the body alone 
are used in this motion a snake can mever 
strike a greater distance than one-half its 
lerigth, and in fact cannot strike accurately 
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a greater distance than one-quarter, or at 
most one-third. The quantity of venom 
ejected varies largely, depending on the size, 
previous activity. and variety of the snake. 
It may be said to vary between 2 and 30 

minims, though some authorities claim a 
much larger amount. 

Taking this 'group up as individuals, we 
will first consider the copperhead, Ancistro
don contortri.i·, Linn (Plate V). ·1 will 
describe froth a specimen in my own collec
tion. H_ead scaleation normal ; !areal pres
ent; upper labials eight, separated from the 
eye by four rows of suboculars ; dorsal scales 
carinated in 23 rows; subcaudals undivided. 
Color, grayish-brown with rich chestnut 
cross-bands of inverted "Y" shape having 
darker borders, many alternating on the 
back. The top of the head is a brighter 
brown with a distinct coppery tinge, the lips 
and cheeks are creamy yellow, the line of 
difference extending from above the nostril 
and eye to above the angle of the mouth. 
There are large reddish-brown blotches on 
the sides and edge of ventrals. Abdomen, 
dull yellowish ; tongue, forks white, base 
pink; form moderately slender, head dis
tinct. Juvenal markings similar, except tail, 
the last half of which is greenish-yellow. 

Raymond L. Ditmars, whose books I have 
quoted so freely, suggests that the young 
copperhead employs its yellow tail to attract 
frogs, relying on the protective coloration 
of the body and the similarity of the rapidly 
wriggled tail to a yellow grub or maggot. 
This theory seems quite reasonable. 

Range-Massachusetts south to Florida 
line; west to include Texas; in dry, wooded, 
rocky districts. 

The water-moccasin, or cotton-mouth, 
A 11cistrodon piscivorns, Lacepede ( Plate 
VI), is described from a specimen in my 
own collection. Form stout, head broad 
and flat on top, no Joreal, nasal divided, 
lower wall of orbit formed by third upper 
labial, a pair of small plates behind parietals, 
preoculars two, upper long, extending to 
postnasal, upper labials large, eight in num
ber, lower ten. Twenty-five rows of heav
ily carinated scales, subcaudals double in 
last half. Color, dark greenish-brown with 

indistinct darker markings, head 
black. an indistinct brown streak bo 
above by yellow from ·behind the eye 
angle of the mouth above the labials ; 
and chin yellow, with three dark v 
bars on the fourth, sixth, and sevcntli 
plates; rest: of the head dark-brown ; 
of mouth white; abdomen yellow, 
browni h blotches. The young are re 
brown, with bmad dark bands edge, 
white. End of tail, greenish-) 
Distribution-same as El-aps fuh:iu.s. , 
found in the neighborhood of wat 
prefers low coa tal regions with 11 
streams. 

The rattlesnakes, Sistn.tru and Cr, 
can be immediately told by the uniq1 
velopment on the end of the tail. wt 

nly found in reptiles of this group. 
The. rattle is a cries of thin. horny 

con i ting of two or three swellings ar 
constrictions, the free edge bein tun 
to fit loosely into the groove on the p 
ing . egment. The function is unla 
the following theories have been ad~ 
One, not tenable, is that it is a provici 
arrangement to prevent injury to ai 

and man. Another, to attract bird . I 
otmd mimicking that made by certa 

sects. The most plau ible erplanat 
that it i u ed as a call during the n 

season. 
s a matter of fact, nearly all haz 

nakes rapidly vibrate the tail whe1 
cited; if this occurs among dry leav, 
ound is startlingly like the whir o 

ratt!c. 
The perfect condition of the ratl 

freshly captured specimens strongly u 
that it is seldom used by the snake i 
natural state; the number of segments 
indication of · the age of the reptile 
depend on nutrition and the number of 
the skin has been shed. Twelve or fou 
rings would represent a rattle of large 
one in the Academy collection has tw 
four, but on close inspection appears 
made of two and probably three r 
napped one upon the other. It has 

calculated that the rattle in action is vi 
e<l about JOO time per minute. The to 



PLATE I 
Elap, /ulvlu,-Coral 1111He. 

;/"' .·. - - . -- ...,~ . --, ... ' .. ' (I 

I 

. ' . I • 
,, ' . . A 

,r, '\ ~ \ ...... ~ ...,., ,., 't• . l... 

Elap, Eurvxanthu.-Bonoran coral snake. 

Cemophom Coccinea-Scarlet snake. 

O,,hlbolu, dollatu,, clericu.-SOutbem milk snake. .... -·-··-·- _..... -.. -- ,__ . ~C-
T • < , ,- ,_- I. ' ~ • ·- • - • 

'- a .' •· • ,- ~ "l 

' ' - r.'J ...... - __ ., ,•, ♦ ~ ~ - .• 

( •• . • . ~ I ~ - • . , \ .L •• ~ • ~ 

D 

O. D .. Cocclneu.-Scarlet kin&' snake. 

~. - "' - . . - _,,, 
·;;" ·_ -i. 

. ~ ... , ,,,_.. .... . -... ~ --~ -'...:~ 

--- ' -__.. ... "' ..... . ··, .... 
~ -· --- ~ - -. .. : ... -... , 

,~ ~- -- .A. 

--- . ... 
(.- .. .- ·..... ~..... ... 

I • ' , • • 1 ! . . . t' ,i( • -
~- . - . ... .;....-., .. 
. . - ·- - . l,_-;; . 

E 

O,,hlbolu, Zonatu1-Ringed snake . 
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Rhinochilu, lecontel-Le Conte's snake. 
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Dlacram to llhow the two polsono119 Elaps, A and B, and some of the barmleSB mimics, C, D, E, F, G, 
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PLATE II 

Fig.1 

fig.3 

fig. 2 

FIG. t.-Skull of E/ap1 /1tlvlw. Showing permanentb' erect perforated fang, not followed b7 other teeth in uPl>eJ' Jaw. 
FIG. 2.-Skull of Pi,thon varte(la.ta. a t7pical harmlesa snake. Showing o.11 teeth 110lld, not grooved or perfoutel. 
FIG. 3.-Skull of rattlesnake. Showinir large curved fang Immovably 6.xed In tbe shortened triancular upper Jaw a.nd, 

except the reserve fanp (not drawn), not followed by other ma.,cillary teeth. 
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,, 
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I ' ·" Fig.2 

Fi~l 

FIG, 1,-Dlacram to &how the l'levation ol. the fang. When the sphenoptl'rJ'goid contracts lt pulla from A to B, therebJ' 
pulling forward the external pter,-goid bone. thUB p119hlng the lower end of the maxilla forward, the upper 
end ol. the maxilla being held b7 Its articulation with the lachrJ"mal; therebJ' the point of the fang point.II 
outward and upward. The ect,o.pter,-gold, pulling bacltward from B to A on the maxilla, folds the fans. 
against the roof of the mouth. 

F10. 2.-Dlagram to ahow poison fang of pit vipers. A, openinir for entrance of polaon duct; A-B, polaoD canal; B, exit 
opening of canal near tip of fang; C, pulp cavitJ'; D, dentine. -

THERAPEUTIC GAZETTE. MAY 1!5. 1912. 



PLATE lV 

A, anterior tem110ral muscle; B, posterior temporal muscle: C, middle tem110ral muscle: D, dieastrieua mU1Cle: 
venom gland; F, venom duct. Diagram to show mWJCles: A, anterior temporal, the muacle used in emp!J' 
the ldand: B, C, D, muscles used In openill&' and shutting the mouth, 
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PLATE V 

lb 

Copperhead-A nciatrodon conto,·triz, "Linn." Dia,rram to show color scheme and bead acaleatlon of the copperhead. 
Dlagn01is: X, loreal scale. not present in the water-moccasin, 
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PLATE VI 

lb 

le 

Water-moccasln-An~i•ll'odon ,,1, cfro,...,,. "Laool)Me." Dianam t<> ■how color scheme and head 11ealeatio11 cl Ill, 
water-moccasin. DlagnosiB: IB. red scales, occipitale: 10. upper red, preocular, in contaet with post..ns,al. 
lower red, third labial rorminr; the floor or orbit. Arraur;emeut not found In the copperhead. 

THERAPEUTIC GAZETTE. MAY 15. 1912, 



PLATE VIl 

lb 

le 

Fig.2 

2h 

2c 

Genus Slstrurus, "Garman." Pigmy rattlesnakes. May be distinguished from other rattlesnakes by their smaller size, 
diminutive rattle, and having the scales on the top of the head arranged like the harmless snakes. Diaeram 
to show color scheme and head scaleation. 

Pio. 1.-Sutruru, Catmatu,, "Raflneaque." Maaaasauga. Diagnosis: The massasauga. Light line from nOlltrll to 
angle of mouth. Dark SPot covers center of parietal suture. Preocular In contact with POStnaaal. 

FIG. 2.-st,ti·uru, miliartu,, "Linn.'' Pigmy rattlesnake. Dlacnosls: The pigmy rattlesnake. Light line from eye to 
a.nsle of the mouth. Light band the entire lencth of parietal suture. Preocul&r aeparated from Poat-DIIIIAl 
byaloreal. 
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·PLATE V1D 

Fig. 2 

la 

2a 

Dl&lrl'&m to show color acbeme and marklnp. 
FIG. 1.-Crota/111 adamant~u, ... Beauvais." The Southern diamondback. Diacnoslat Vertical white line In flallt cl 

nostril ; around color dark; diamond dorsal marking in contact; two loreal acalea. 
F10. 2.-Crota/111 atro.c, "Bainl and Giranl." The Western diamondback. Dlairnosla: White line ablmt lnfroatcl 

nostril; light color; truncated diamonds; one loreal acale. 
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PLATE IX 

2a 

Fig.2 

Diaeram to show color scheme. 
F1G. 1.-Crota/u, molouu,, "Baird and Girard." Dog-faced or blacktailed rattlesnake. Di&gnoais: Muzzle broad, nose 

IICll.les lar,:er than other species: snout and tail black. Each scale a sincle color: the comers of most of the 
dorsal blotches are open and extend to edce of ventra.ls. 

F10. 2.-Crotahu ho,·,·idu,, "Linn." Banded or timber rattlesnake. Di&gnosis: color, roll sulphur or velvet7 black: 
a series of chevron-like dorsal markiop. Light line from supraocular to &lll'le of mouth, back of which Is a 
dark spot. 

THERAPEUTIC GAZETTE. MAY 1!5, 1912. 



PLATE X 

Fig.4 
fig.3 

Diagram to show color scheme and head marldnn. 
F10. 1.-C1·otalu1 co»ftuentu,, "Say." Prairie rattlesnake. Diacnosls: A dark oblique band belrlna at ant.lor OOTIII 

· of eye, dipping sharply to angle of mouth. 
Flo, 2,-Crolalu, O,·eoon111, "Holbrook." Western rattlesnake. Diagnoaia: The dark oblique band beclDa P0IIUil 

to center of orbit and runs directly to angle of the mouth. 

THERAPEUTIC GAZETTE, MAY 15, 1912 
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PLATE XI 

Fig. 2 

Fig.I 

2a 

la 

F10. 1.-Cl'Otatu, Lepidu,, "Kennlcott." Smooth or Green rattlemake. Diagram to show color acheme and head 
acaleatlon. Dlagnoala: Color greenish: acalee on head larae: body acalee smoother than other memberl of 
thla genus; dorsal markinp serrated; double or single blotch on nape of neck. 

FIG. 2.-Crotalu• Willa1·dti, "Meek." Willard's rattlesnake. Diagram to show color echeme and marlcinp. Dlac• 
noais: Color chocolate-brown. A white median roatral line to lower jaw, uPandin&' between two dark ban. 

THERAPEUTIC GAZETTE. MAY 1!5, 1912. 
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PLATE XII 

Fig.2 
F10, 1,-C,·otalu• Cn-a,te•. "Hallowell." Horned rattlesnake or sidewinder. Diagram to show head -1eat!on. Dllr

noa!a: Supraocular elongated lnlo a born-like procesa dlrec:ted upward and turned al!chlll' inward on ltaelf, 
Flo, 2,-Crotalu, ,l//lchellil, "Cope." White rattlesnake. Diaa'ram to show head acaleation. Diacnoaia: Oolorp&le. 

dorsal marklnp indistinct. Rostral plate eeparated from anterior nasal bi, small -1es. 

THERAPEUTIC GAZETTE. MAY HS. 1912, 
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of all snakes is a tactile organ, and in no 
way connected with transference of venom. 

Genus Sistrurus, Garman (Plate VII), 
misnamed the ground rattlesnake, may be 
distinguished from Crotalus by its smaller 
size, diminutive rattle, and by the arrange
ment of the scales on the top of the head 
like that of the harmless snakes. Two 
species are recognized : 

1. Miliarius : . Preocular separated from 
postnasal by a loreal. Light line from eye 
to angle of the mouth. Light band the 
entire length of the parietal suture. 

2. Catenatus: Preocular in contact with 
postnasal. Light line from nostril to· angle 
of the mouth. Dark spot covers the center 
of parietal suture. 

Sistrurus mi/iarius, Linn ( Plate VII, Fig. 
2), the pigmy rattlesnake, I will describe 
from No. 7217, Academy collection: 
Ground color ashy, minutely peppered with 
black, 38 irregular purplish-black dorsal 
spots narrowly margined with white, the 
interspaces of ground color narrower than 
the spots, the blotches posteriorly tending 
to form rings. A distinct reddish ver
tebral line from the neck extends back
ward in the interspaces, but not involving 
the spots; three lateral rows of subquadrate 
alternating blotchts, the upper row smaller 
and less distinct than the two lower; ven
trals yellow, marbled with black. A nar
row light line extends from lowest part of 
the orbit to angle of mouth; above this a 
broader brown stripe margined above with 
light; a faint light mark crosses the fore
part of the supraoculars; from this are two 
parallel wavy dark bands running back to 
the first dorsal blotch. Loreal present; 
scales in 23 rows; tail proportionately long, 
rattle diminutive. Distribution-North 
Carolina to include Florida, west of Texas, 
Mississippi Valley to Illinois. 

Sistrurus Catenatus, Rafinesque ( Plate 
VII, Fig. 1). The Massasauga is larger and 
stouter than the pigmy, with a shorter tail 
and a more fully developed rattle. The 
usual color is grayish-brown, with from 36 _ 
to 45 rich brown dorsal blotches with 
lighter centers and narrow yellow margins; 
toward the tail the blotches tend to form 

transverse bands. A white line extends 
from the nostril to the angle of the moutlr; 
a white line crosses the anterior part of the 
supraoculars. A dark spot covers the 
parietal suture. Two wavy brown parallel 
stripes margined with white run back from 
the supraoculars, to the first dorsal blotch. 
A broad brown band edged with white 
extends from the rear margin of the eye 
to the neck. Two small yellow spots 
diverge from the pit to the lip. Rest of the 
head a bright chestnut brown. The abdo
men is yellow mottled with black. Lateral 
blotches like Miliarius; scales in 23 to 27 
rows, usually 25, preocular in contact with 
postnasal. 

From the Academy's collection I have 
noted the following color variations: N as. 
7238-9 are nearly black with obscure mark
ings; No. 7240, ventrals black; No. 7241, 
color pale gray. No. 7243 has 23 rows, 37 
spots, and yellow ventrals, while No. 7244, 
collected in the same locality, has 27 rows 
and black ventrals. 

Distribution-Western New York to 
Kansas, north to Canada. Subspecies. 

Sistrurus Catenat11s, Edwardsii, or Con
sors (B. & G.). I include the above names 
purposely, as after examining a large num
ber of specimens and finding the scale rows 
and number of spots to vary, the former 
from 23 to 25, the latter from 37 to 50, I 
do not believe a second subspecies should 
be recognized. 

I have taken No. 12096 as closely ap
proaching the type. Scales in 25 rows, 
two outer smooth, small lower loreal, pre
ocular in contact with postnasal ; color light 
brown, with 45 dorsal and 8 caudal 
blotches, the latter subcircular ; ventrals 
150, subcaudals 27. 

Crotalus (Linn): Subcaudals undivided, 
tail terminating in a rattle. Twelve distinct 
species are found in the United States. 

Crota/us mofossus, B. & G. ( Plate IX, 
Fig. 1). Dog-faced or blacktailed rattle
snake. No. 15631, Academy collection: 
Large size, muzzle broad, rostral small 
triangular ; nose scales larger than other 
species, number eight, all in contact, four 
rows between the supraoculars; same num-
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her between suboculars and upper labials; 
dorsal series in 29 rows. Color dull sul
phur, plates of muzzle blackish, tail black; 
on the back a series of chestnut-brown 
transverse lozenges 10 to 12 scales wide, 
4 to 5 long, embracing on each side of the 
spine a lighter spot ; the bordering scales 
are of a paler color. The exterior corners 
of the lozenge are mostly open and ex
tended to the edge of the ventrals. A 
diagnostic character of this species is that 
each scale is of a uniform color. No. 17897, 
though otherwise typical, presents but 2Ti 
rows of body scales, while No. 16530 has 
scales in 27 rows. Habitat-Arizona, New 
Mexico, southward. 

Crotalus adamanteus, Beauvois ( Plate 
VIII. Fig. 1). The diamondback is the 
largest North American poisonous snake, 
and grows to a length of eight feet. A 
specimen in my collection nas the following 
characters: Color gray-brown. faintly 
tinged with yellow, a series of diamond
shaped dorsal spots of black enclosing 
ground color, the black edged with pale 
yellow borders of one scale width ; these 
cross on the fifth or sixth lateral row to 
extend to the ventrals, the extended lines 
enclosing a dark mottled area. The dorsal 
markings are in contact on the body, toward 
the tail, which is olive, ringed with black; 
they tend to become cross-bands. The 
abdomen is yellow; rattle nine segments 
and a button. A light line runs from the 
posterior end of the supraoculars to the 
row of scales above the mouth; a second 
line from behind the nostril to and includ
ing 7. 8, 9 upper labials. There is also a 
distinct white line in front of the nostril, 
and two short bars from the pit to and 
including the labials. Head broad, triangu
lar, rostral high; two small loreals separate 
two long preoculars from postnasal; supra
oculars large, extending well over the eye, 
eight scales between, four between the 
suhoculars and upper labials. Rest of head 
covered with small carinated scales; body 
scales in "!7' rows. Habitat-!\orth Caro
lina southwest to Louisiana: most abund
ant in low coastal region. 

( 'rnta/11s atro.r. R. & C. ( Plate VIII. Fig. 

2 ) . The \\' estern diamondback is oi 
smaller size but closely resembles Adaman
teus. It has the following points of differ
ence: One loreal, ground color lighter. 
absence of vertical line in front of nostril. 
The diamond markings are truncat-ed. The 
tail is light. strongly marked with black 
half-rings. No. 15165. Academy collection. 
has six rows between supraoculars, four 
between suboculars and labials. Scales in 
25 rows; ventrals 178: subcaudals 23. 
Distribution-Northern Mexico. Central 
Texas, to Arizona. 

Crotalus atro.r ruber, Cope. This sub
species is smaller than Atrox, rostral wider 
than high ; eight rows between supraocu
lars. five between suboculars and labials. 
Scales in 27 rows; color, light red or 
reddish-brown, marked with deep red spots; 
oval in front, diamond-shaped posteriorly. 
lateral, borders indistinct, separated in the 
middle line by a single row of :yellow
tipped scales. Indefinite red spots in the 
lateral angles. head without markings except 
faint line from eye to mouth; tail white. 
with five black cross-bands. 

Crotalus horrid us, Linn ( Plate IX. Fig. 
2). The tiniiber or banded rattlesnake. 
This is the common rattlesnake of the 
eastern temperate United States. It grows 
to an extreme length of five feet. The 
following is a brief description of a speci
men in my own collection: Color. roll 
sulphur. a light yellow line from supra
ocular to angle of the mouth, back of which 
is a dark blotch. There is a series of 
chevron-like saddles on the back three to 
four scales wide, irregularly borrlered with 
light yellow of one scale width, separated 
by three to five scales of ground color. 
Some of the bands are broken and form 
irregular blotches. The tail is black; the 
ends of the ventrals between the bands are 
strongly peppered with black; rattle, seven 
segments and a button. The marked 
features of the head are two large inter
nasals followed by a row of five scales. the 
two external of which are much the larger: 
the supraoculars are large and ovoid. The 
rest of the head is covered by small granu
lar scales. Body scales in 27 rows, mark-
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edly keeled, except outer two rows, which 
are only faintly. A jet-black phase occurs. 
They are usually but not necessarily males. 
Distribution-Maine to, but not including, 
Florida. 

Crotalus confluentus, Say ( Plate X, Fig. 
1 ) . The prairie rattlesnake is the common 
rattlesnake of the Central United States, 
extending from Canada to Mexico. No. 
7069, Academy collection, pl"esents the fol
lowing characters : Rostral high, in contact 
with prenasal ; small plates behind nasals; 
three rows between supraoculars, four 
between suboculars and lips; top of muzzle 
covered with small scales, 27 rows of body 
i;;cales; ventrals 182, subcaudals 23 ; color 
yellow ; dorsal spots brown; concave before 
and behind; corners rounded slightly, con
vex on the sides ; ten scales wide, four or 
five long, formation posteriorly tending to 
rings. These blotches are lighter in the 
~-enter and are edged with light yellow. 
Two series of small alternating blotches on 
the sides, ventrals yellow; a brown oblique 
band beginning at the anterior corner of 
the eye, bordered by narrow white, extends 
to the angle of the jaw; a small vertical line 
below the pit and a faint one on the outer 
edge of the rostral. The supraoculars are 
crossed in the center by a white line which 
bifurcates internally the anterior arm, 
crossing to join the fellow of the opposite 
side 

No. 10745 from Lake Valley, Kew Mex
ico, the C. c. pulverulentus, type of Cope. 
has six rows between the supraoculars, with 
a rather enlarged scale on its posterior inner 
border, and two symmetrically placed larger 
scales over the occiput; the color is lighter 
and more ashy than usually found; these 
slight differences are its claims for recogni
tion. 

Crotalus oregotius, Holbrook ( Plate X, 
Fig. 2), Western rattlesnake, is identical 
with Crotalus lucifer of Baird & Girard. 
No. 7158, Holbrook's type, is so shriveled 
by alcohol as to be useless for description, 
so I have taken No. 16!>86, collected from 
the same locality. Color and spots like Con
fluentus. head scales slightly smaller, six 
rows between supraoculars, three between 

suboculars a.nd upper labials. Scales in 25 
rows; ventrals 170; subcaudals 21. The 
dark streak bordered by broad white on the 
side of head begins posterior to the center 
of the orbit and runs directly to the angle 
of the mouth, not dipping sharply down
ward as in Confluentus. The transverse 
supraocular line is distinct. Habitat
Pacific Coast region, California to British 
Columbia. 

Crotalus Lepidus, Kennicott ( Plate XI. 
Fig. 1), smooth or green rattlesnake, is one 
of the smallest of the genus. The charac
ters of No. 17921 are as follows: Color 
(blue-gray in alcohol), rich dark-green in 
life, crossed by 17 black bands extending 
just short of the ventrals; bands 2.¼ scales 
wide on dorsum, tapering gradually down 
the side ; the bordering scales are half 
black and pale green, which gives the edge 
a serrated outline. Many of the body scales 
have black tips; the head is without marks. 
There is a double heart-shaped black blotch 
with light color between, on neck behind 
occiput. Tail brown. Rostral low, two pre
oculars, two loreals; two scales between 
suboculars and upper labials, ten between 
supraoculars. Body scales in 23 rows. 
external two smooth, all less carinated than 
usual. Ventrals 163, subcaudals 27; rattle, 
three joints and a button. Head more oval 
in shape and less distinct than other crota
lus. Ko. 17903 has single crescent on nape 
of neck. Distribution-Neighborhood of 
Mexican boundary. 

Crotalus cerastus, Hallowell (Plate XII. 
Fig. 1), the horned rattlesnake or side
winder. No. 7097, small slender body, head 
distinct, rostral wide as high, head scales 
small, five rows between supraoculars; two 
between suboculars and labials. Nasal 
entire; the supraocular is elongated into a 
horn-like process directed upward and 
turned slightly inward on itself; body scales 
in 21 rows strongly and thickly keeled 
except outer two rows. Ventral, 145; sub
caudals, 20; color, pale yellow, with an 
indistinct series of pale-brown dorsal 
blotches, and several rows of indefinite 
lateral spots. Habitat-Desert regions of 
southwest. \Vhen hurried, its mode of 
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progression is peculiar, moving away side
ways, in this respect resembling several 
desert species of Old World vipers. 

The following species I have not had the 
opportunity to examine, so will give only 
a condensed description of each from the 
type report : 

Crotalus mitchellii, Cope (Plate XII, Fig. 
2), commonly called white rattlesnake, from 
its pale coloration and indistinct dorsal 
markings. The rostral plate is separated 
from the anterior nasal by small scales, a 
condition not existing in any other member 
of the group. Distribution-Arizona and 
South California. 

Crotalus pricei, Van Denburgh, described 
from specimens in the Leland Stanford 
University. Body scales in 21 rows, rostral 
higher than wide, enlarged plates on 
muzzle, one to three rows between supra
oculars, one row between subocular and 
labial; color olive gray, thickly covered 
with small brown spots; small brown 
blotches in two series on the back, alternat
ing anteriorly, forming cross-bands pos
teriorly; laterally two or three small 
alternating rows; ventrals slate-colored, 
with whitish ends; outer row of scales 
white; a dark-brown oblique streak behind 
the eye; two small brown spots on occiput. 
Distribution-Arizona to Mexico. 

Crotalus tigris, Kennicott. Nose blunt, 
head oval, size small, rostral triangular, 
postnasal and preorbital short, one or two 
loreals, two or three scales below orbit, top 
of muzzle and interorbital space filled with 
small flat equal sized scales. Supraocular 
plate divided by a transverse groove, a 
branch from which more or less completely 
cuts off a part of the margin. Scales on 
cheek and back of head keeled. Color gray, 
with small dorsal blotches and an indistinct 
lateral series. On the posterior two-thirds 
of the body the spots form cross-bands. A 
dark oblique streak behind the eye ; ventrals 
yellow. Habitat-Arizona, South Nevada, 
and South California. 

Crota/us willardii, Meek ( Plate XI, Fig. 
2). Head long, muzzle narrow, somewhat 
recurved. Rostral higher than wide, nasal 
in contact with rostral, upper preocular not 

divided, internasal as long as wide ; seve 
or eight scale rows between supraocular: 
two betwe,en the eye and lip. Upper labial 
14-13, lower 13-15. Body scales 25 rowi 
keeled, except outer two smooth; ventral 
153, anal single, subcaudals 28. Colo1 
chocolate, dorsal markings, short, dar 
cross-bands, shading into a black Jin 
anteriorly or posteriorly, bars sometimes i 
pairs, and then separated by one or tw 
scales; tail brown, with three distinct hal 
rings, brown spots laterally of one to fou 
scales; whole body more or less spcclclec:l 
Ventrals white anteriorly, posteriorly smal 
spots or blotches. A white median rostra 
line to lower jaw, expanding between twc 
wide dark bars which extend half-wa) 
back on jaw; a white line borders secon< 
to fifth labials inclusive, continuing on t< 
lower jaw. A light band extends obliquelJ 
from postnasals under eye to cover la51 
four labials ; below this across the pit a darll 
band spreading out on fourth or sixth lowe1 
labials. A prominent dark postocular 
streak about three scales wide, not bordered 
by white above. 

The above is by Frank A. Hartman, U. S. 
Nat. Museum report. 

THE VENOM. 

The first recorded reports on this subject 
were made over 200 years ago by a Charras 
and a Redi on the common viper of Europe 
and its poison. This was followed later by 
the able work of the Italian Felix Fontana, 
but as organic chemistry was in its infancy 
little could be accomplished. 

Prince Lucien Bonaparte in 1843 first 
attempted a chemical analysis of viper 
poison, and stated it to be albuminoid or 
proteid in character. About twenty years 
later Dr. S. Weir Mitchell of Philadelphia, 
in a series of analyses of rattlesnake poison, 
confirmed Bonaparte's theory and called 
the substance crotaline, since which time 
all experiments made have proved the cor
rectness o~ Dr. Mitchell's views. 

The next important step was taken by 
Dr. Mitchell and E. T. Reichert in 1883, 
when they made a preliminary report, the 
final result of their experiments being pub-
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lished by the Smithsonian Institute in 1886 
under the title "Researches upon the 
Venoms of the Poisonous Serpents." 

These investigations demonstrated the 
fact that crotalus and cobra poison was a 
complex substance consisting of several pro
teids, the two chief° ones being named 
globulin and venom peptone. 

At about the same time Dr. R. Norris 
Wolfenden, of England, was conducting a 
similar series of experiments on the venom 
of Indian cobra (Naja tripudians) and the 
Indian viper (Daboia russelli). His re
sults confirmed the discoveries of Mitchell 
and Reichert. This substance he called 
syntonin, which is the same as Mitchell's 
venom peptone. Later studies by Dr. C. J. 
Martin and J. McGarvie Smith, of Sydney, 
Australia, on the Australian blacksnake 
(Pseudechis porphyriacus) proved this 
poison to contain three proteids, one a non
virulent albumin, and two poisonous 
albumoses. 

In 1888 a Russian, Dr. E. A. Feoktistow, 
made a communication on the poison of 
several varieties of vipers and the Crotalus 
durissus, and its action on the nervous 
system, blood, and vessels. The same year 
a Frenchman, M. Kaufmann, reported on 
the Vipera aspis (the common viper of 
France), its poison, and the action on the 
nerves, circulation, and tissues, and the 
discovery of chemical antidotes to act 
locally on the poison. Both these investi
gations confirmed Mitchell's observations as 
to the difference between rapid and slow 
poisoning-i.e., if injected directly into a 
vein there is rapid nervous, circulatory, 
respiratory, and digestive excitation, fol
lowed by drowsiness and death, the mental 
faculties being the last to be impaired ; 
while hypodermic injection produces the 
same systemic effects, plus a local lesion, 

· consisting of more or less swelling with 
marked discoloration due to extravasated 
blood and serum, death following promptly 
on the absorption of the poison. Mitchell 
and Reichert had found potassium perman
ganate, ferric chloride, iodine, and bromine 
were destructive locally to the poison, while 
Kaufmann advised chromic acid 1 :100 solu-

tion as the best local treatment. Dr. 
Calmette first suggested chloride of gold to 
be used locally, but later indorsed chloride 
of lime solution 1 :11. Dr. C. H. Yarrow 
favored pilocarpine and jaborine. So many 
drugs had their advocate&.-

ln the Proceedings of the Royal Society 
for 1894, Sir J. Lauder Brunton, with Sir 
Joseph Fayer and ·Dr. Leonard Rodgers, 
reports a series of experiments ( renewed 
after a lapse of thirty years), proving that
the venom of the Indian cobra and Russell's 
viper is neutralized by potassium perman
ganate; also describing a lancet devised by 
Sir J. Lauder Brunton for use in the Indian 
army, consisting of a half-inch blade with a 
hollow screw-top handle to hold the crystals 
of the drug. Directions: Incise deeply the 
bite and rub in thoroughly the pure crystals. 

Feoktistow and Miiller had demonstrated 
that the poison was in part eliminated by 
the kidneys, while Dr. Konrad Alt showed 
there was slight elimination by the stomach. 
Meanwhile internal treatment had not made 
much progress. Ammonia had been proven 
valueless ; alcohol dangerous, unless care
fully and moderately given. 

In 1871 Dr. Lanszweert, of San Fran
cisco, Cal., reported five cases successfully 
treated with arsenate of strychnine. This 
method was then forgotten until 1888, 
when Dr. A. Mueller, of Yackandandah, 
Victoria, formulated and proved the success 
of the strychnine treatment in a large series 
of cases of poisoning by Australian snakes. 

Preventive inoculation was first demon
strated in 1887 by Prof. Henry Sewall, of 
the University of Michigan. He reported a 
series of experiments on pigeons with the 
poison of the massasauga (Sistrurus caten
atus), the conclusion being: "Repeated in
oculations with a non-fatal dose produced 
increased resistance, without affecting the 
health of the animal." 

It is well known that all poisonous snakes 
are immune to their own venom, as are also 
many harmless snakes poison-proof: for 
example, the common king snake, a mem
ber of the Ophibolus group, is immune to 
the poison of the rattlesnake. It has been 
shown that the blood of harmless immune 
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snakes, ,vhen injected into animals, produces 
all the symptoms of poisoning. Further 
investigation has proved this to be due to 
an internal secretion of the salivary gland 
of the harmless immune species. These 
experiments opened the way to producing 
immunity by giving attenuated doses of 
venom. 

Dr. Calmette was the first to produce an 
anti-serum to protect against snake poison. 
He began by injecting rabbits with one
twentieth the fatal dose, gradually increas
ing the amount until he was able to give 80 
times the fatal dose without reaction. Five 
drops of the serum of the immunized ani
mals neutralized one milligramme of cobra 
poison. This serum will protect against the 

1neurotoxic ancl hemolytic_ properties of 
other venoms, but not against the hemor
rhagin of the rattlesnake. An antiserum 
for rattlesnake poison can be prepared by 
immunizing goats with attenuated rattle
snake poison. This serum will protect 
against hemorrhagin, but is valueless 
against the poison of the cobra .. 

The more recent work is that of Keyes 
and Sachs and Flexner and Noguc;hi. They 
have shown that the venom of different 
species varies greatly in its toxic properties, 

· clue to the relative amount of the · different 
constituents. The formula of venom is as 
follows: 

Neurotoxin. 

Hemotoxin { 
Agglutinin. 

Hemolytsin. 
Hemorrhagin. 

Cobra venom has neurotoxin in excess, 
with less hemotoxin, while the poison of the 
rattlesnake is chiefly hemorrhagin, with less 
neurotoxin and hemotoxin. The copper
head and moccasin are intermediate, the 
poison containing both hemorrhagin, hemo
toxin, and neurotoxin in considerable quan
tities. 

The action of the venom is briefly thus: 
N eurotoxin acts on the cells of the central 
nervous system, causing death by paralysis 
of the cardiac and respiratory centers. The 
hemotoxins. agglutinin and hemolypsin. 
destroy the blood cells. Hemorrhagin acts 

directly on the endothelial lining of tl 
blood-vessels and causes its destruction. 

The latest comprehensive work on ti 
subject is by Noguchi, issued by the u 
negie Institute in 1909, to which I wou 
refer all interested in this topic. 

TREATMENT. 

We will only consider this -subject as 
applies to bites received in the Vnit, 
States: 

1. Do not lose your head. Death fro 
snake bite is extremely rare in this countr 
so much so that if a man is bitten in Tex. 
it will form a heading in the Philadelph 
papers. Remember that most so-call< 
poisonous snakes are harmless, also that ti 
poisonous varieties are now usually four 
far remote from civilization in thick 
wooded, barren, rocky desert, or in the lo" 
lying coastal regions of the South. :\fo1 
than two punctures at the seat of injm 
would be a strong indication that the woun 
was innocent. Always, if possible, ket 
the head of the snake for identification, an 
so save future worry. 

2. If, as is generally the case. the bite : 
on an extremity, tie one or more ligature 
preferably a broad rubber band, above th 
injury to prevent the poison gaining er 
trance to the general circulation. 

3. Incise deeply the wound, cutting aero; 
the puncture for at least one inch, and we 
beyond the depth made by the fang. ~m 
wash in running water, manipulating th 
part to promote free bleeding. 

If running water is not available, suck th 
wound, as there is no danger in taking th 
poison into the mouth unless some break i1 
the mucous membrane exists. The moutl 
should be thoroughly rinsed with potassiun 
permanganate solution. 

4. Now wash well the wound and use i1 
and around the potassium permanganate. o 
inject a chromic acid solution 1 :100, bein1 
careful to completely infiltrate not only th, 
wound but also the surrounding tissues. 

5. Do not give ammonia. Stimulate witl 
small doses of whisky, if indicated, but de 
not overdose, as more persons have bee1 
killed by giving large quantities of whisk) 
than by snake bite. 
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6. Rush the case to a good surgeon. 
7. When positively certain that the poison 

has been removed from the wound, loosen 
cautiously the ligatures, the one nearest the 
heart first, but do not remove, so they qiay 
be again tightened if symptoms recur. In 
all cases the victim should have the best 
surgical care. and the wound kept open by 

packing with wet antiseptic gauze, as sepsis 
and local gangrene is very apt to follow the 
injury. 

This article was not written for the spe
cialist, but to help the medical layman in the 
identification of dangerous snakes, so I have 
purposely in my drawings from nature made 
them semidiagrammatic. 

SCARLET RED FOR ORANULATION. 1 

BY DR. 8. B. K08ITCHEK, 

AIS!atant of Da. O.ui. B11011:, of North Ohicqo Hoepltal Clinic. 

Shortly after Schmieden had made the 
report of this work with scarlet red, it was 
taken up in the clinic of Dr. C. Beck, at the 
:'.\J' orth Chicago Hospital, in order to ascer
tain if similar results could be obtained. 

Dusting powders, salves, cautery, in fact 
all known means of promoting fresh granu
lations, and the production of epidermatiza
tion had been tried, some with good, others 
with little, and still others with no benefits. 

Before making any trials with '!;carlet red 
on our patients, an attempt was made ex
perimentally to prove that it causes a pro
liferation of epithelial cells. 

This was done by taking 1 part scarlet 
red powder to 3 parts of olive oil, and in
jecting this solution hypodermically into the 
ear of a rabbit (Dr. Moore and Newmann). 
About one week after injection a tumor was 
seen on the ear of the rabbit, about the size 
of a pea. (This can be seen in the accom
panying photograph.) Three weeks after 
injection this growth was removed. and 
upon sectioning it, was found to be made up 
of epithelial cells. 

Among the first cases upon whom we 
tried the scarlet red were the following : 

Case I.-H. G., aged eight; nationality, 
Russian. Was brought to the North Chi
cago Hospital suffering from a severe ter
tiary burn, involving the left side of the 
neck, chest, axilla, and under surface of 
arm. • So severe was the condition of the 
child that for several weeks his life hung in 
the balance. 

The first dressing applied was the scarlet 

1 R<ad before th< German Medical Society. Chicago, Ill., 
!-Aay 4, JOI J. 

red salve made up with vaselin and scarlet 
red 5 per cent, and applied thickly over the 
burn; this was covered over with gauze and 
cotton. So healthy did this keep the granu
lations, and so rapid was the epidermatiza
tion along the borders, that no other local 
treatment was given, so that when the time 
came to place our skin grafts the surface to 

be covered was about one-half the original 
size. Most of the grafts did not "take," so 
the scarlet red salve application was con
tinued. At the present time the whole sur
face is healed over. 

Since the treatment of this case with the 
scarlet red we have treated other cases of 
burns in a similar manner, with similar 
snrre~s. 




