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ON THE IODINE TEST FOR S£MEN.>

BY WrATT JOailSTOM, M.D., Or HONTBEAL, CANADA.

l>Ay«<«<an to the Coroner'i Court, Montreal; Lecturer on Preventive Medicine awl Medico-liegal
Pathology, MoQUl University ; A$$ooiate Member cf the Maisachusetts Medioo-tegal Society.

If one were asked to instance a couple of medico-legal tests generally con-

ceded W be sufficiently reliable to be accepted without hesitation as a positive

proof of the condition they were presumed to indicate, one would not be un-

likely to select as examples the hemin test in the case of blood stains and the

recognition of spermatozoa in stains due to semen as fulfilling these require-

ments, when properly performed by competent persoa;^.

While this is no doubt true, it has long been recognized that the technique

at our disposal for the examination of spots supposed to consist of semen

leaves very much to be desired.

It is by no means certain that all the stains sworn to from time to time as

being seminal have really been such, so much does the. testimony concerning

these objects depend on the degree to which caution and experience have tem-

pered the personal skill and acuteness of the expert. The identification of

spermatozoa with absolute certainty, while easy enough in a fresh stain, be-

comes increasingly difficult with the lapse of time ; and the incidental handling,

washing or wearing of the articles of clothing, which commonly require this ex-

amination, makes it more and more probletnatical whether the spermatozoa can

be demonstrated entire and intact.

There are numerous extraneous objects which are so like the detached heads

and tails of spermatozoa as to mislead even those who are thoroughly experi-

enced in the work. The generally accepted rule is that no body which simply

resembles the head or tail of a spermatozoon should be considered as serious

proof, and the search must be continued until perfectly formed and entire

spermatozoa are recognized. The uncertainty produced by finding substances

resembling these heads and tails in the specimens examined, may, however,

lead the expert to prolong needlessly the examination of stains which are not

seminal at all. Delays from this cause may have serious results in judicial pro-

cedure, simply by retarding or preventing the public exoneration of innocent

persons wrongly suspected. We have also, on the other hand, the possible

miscarriage of justice owing to the experts or juries attaching importance to

incomplete proof, where the other circumstances of the case are such as to

arouse strong suspicions, and must not lose sight of the consequences of aban-

doning a search for spermatozoa because they could not be promptly found.

1 Bead bafore the Soolety, Ootober 3, 1896.



On the Iodine Test for Semen.

Thus, iu additiou to a possibility which cannot be altogether ignored that

the bodies affirmed to be spermatozoa were not so in reality, we have the seri-

ous drawback that the expert can only feel perfectly certain that the stain is

non-seminal after making protracted and laborious observations ; these, if omit-

ted, may leave a crime unpunished in the case of a genuine stain not received

in good condition.

The difficulties mentioned do not imply by any means that the spermatozoa

test is not a good one, but simply that it is not adequate for the task it has

had to fulfil of being the sole and only recognized test for semen. What is evi-

dently wanted is some simple, prompt, preliminary test, by which one could de-

cide in a few minutes whether a given stain is likely to repay a search micro-

scopically for spermatozoa, or not. At the same time such a test would evidently

be still more useful if it was sufficiently accurate and distinctive to afford good

corroborative evidence of the presence of semen, and so to guard against the

possibility of the expert being led to regard as spermatozoa some entirely ex-

traneous substances.

A test which appears in great part to fill those conditions has recently been

announced by A. Florence, of Lyons, whose Jionograph entitled " Du Sperme

et des Taches de Sperme en M^decine Legale," ' contains much besides that

is of interest.'

Florence recommends the use of a reagent not infrequently employed for

testing alkaloids, known as the ter-iodide or tri-iodide, of potassium. This re-

agent is a solution of iodine and potassium iodide, in proportions which corre-

spond to the formula K I3 but wb)ch is not a definite chemical combination.

The formula recommended is as follows :

Iodide of potaasinm O. p. . . . 1.65Kramme8
Iodine S.Mgnunmea
Distilled water 30 0.0.

Good results can also be obtained by one-half the amount of iodine (1.27

grammes equivalent toE I,), but the iodine must be in excess. The well-known

Gram's solution is not suitable for the reaction. The solution keeps perfectly

well in glass-stoppered bottles. It should be used cold, as warmth interferes

with the reaction.

When a drop of the liquid obtained by moistening a seminal stain is placed

alongside a drop of the above solution on a glass slide or watchglass, so that

the edges of the drops come in contact, there appear almost immediately

large numbers of peculiar, brownish-red, pointed crystals. These are rbom-

boidal, and resemble so closely in form, size and color the heniiu crystals that

they could readily be mistaken for them, though a careful examination shows

points of difference. This comparison to hemin crystals will convey a better

idea of their appearance than could be given by the most elaborate descrip-

tion, and will enable them to be distinguished from the crystals which are met

with in seminal fluids. They also form small turnstile groups or crosses, in

the manner which characterizes the hemin crystals.

> Arohives d'Anthropologie Oriminelle, January, February andMarch, 1896.
3 It has also been puDUshed separately by Storek, Lyons.
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On the Iodine Test for Semen. 8

According to Florence (and my own observations confirm bis statement), tbe

or^tals are sparingly soluble in cold water and very soluble in warm water,

reappearing again on cooling. On exposure to the air, they gradually disap-

pear, but reappear on adding a fresh quantity of the reagent. They are readily

soluble in ether, alcohol, acids, fixed alkalies and iodide of potassium ; they re-

ist solution in very weak ammonia solutions. For their formation to be typi-

cal and abundant considerable dilution is necessary, and I have found the

degree of this solution a most important detail in making the test.

Dried stains usually give the reaction in a manner fully as prompt and typi-

cal as fresh semen, and I have been using as a demonstration specimen for class

use a stain on cotton over twelve months old, obtained from a homicide case.

Recently, the crystals have been more difficult to obtain in abundance, the

reason being apparently the increased difficulty of obtaining a solution of the

semen rather than an impairment of the reacdon.

The exact nature of the crystals has' not been shown, as far as I am aware

;

I have regarded them as some special crystalline form of iodine.

The nature of the substance which occasions the reaction has not yet been

thoroughly established. Florence claims to have isolated from sesmal stains

a substance which be terms viriesperminet and which he regards as a distinc-

tive body producing this phenomenon. He states that it does not correspond in

reactions with the substance isolated and called spermine by Poehl. It is said to

be very soluble and to resist completely the effects of ammoniacal decomposition.

By using a larger quantity of material, the reaction can be obtained in the

test-tube, an abundant red or chocolate-brown deposit of crystals being thrown

down. In this way the demonstration of the semmal character of a stain

might even be made without the use of a microscope.

A single fibre teased out of a thread in a piece of cotton stained by semen is

sufficient to give a profuse crop of crystals under the microscope.

As to the degree to which this reaction is characteristic of semen : Florence

claims that it will not react with any of the other secretions of the body,

such as blood, urine, sweai, saliva, tears, bile or milk, nor with pus or nasal

or vaginal mucus. The secretion of the Cowper's glands does not give it. I

have made a number of tests with the various substances mentioned above, and

have always obtained negative results, or at all events have never obtained a

characteristic reaction.

The sperm of animals is stated by Florence not to give the reaction, as fai*

as his observations went, though these were not extensive. Personally, I have

not tested this point with sufficient thoroughness to give an opinion ; but as

far as my observations go a pseudo-reaction of doubtful nature can be obtained

with at least some forms of animal semen. This point is stiU, as far as I

know, unsettled.

In respect to Florence's claim to priority, I think it can hardly be disputed.

I can tind no recent work on legal medicine in which any chemical test is given

for semen. Wood * says, " Tnere are no chemical tests by which seminal plains

* Yol. 11 of Wittbaoa ud Beoker'a Handbook , 18M, p. Tff.
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I
'

can be recognized." Dixon Mann (1898), Strastman (1895), Vibert (1896,

4th Edition), Hoffman, Tajlor, Liman and our other standard authors do%ot

refer to it. Roussin indeed recommended for examining seminal stains the

use of solution of iodine and iodide of potassium, but only for the purpose of

staining the spermatozoa, and the fluid which he recommended (iodine 1, iodide

of potassium 4, water 100) does not give the Florence reaction. Apart from

Florence's work there is practically no literature on the subject except the

older work of Orfila as to the odors obtained upon heating the stains or treat-

ing them with nitric acid.

Florence stutes that he sti.rted with the firm conviction that so unusual a

fluid as semen, which had such well-marked physical peculiarities, must con-

tain some characteristic chemical substance. Acting with this hypothesis in

view he proceeded leriatim to test seminal stains with all the ordinary reagents

U3ed in obtaining chemical reactions, especially those found of value for recog-

nizing alkaloids and those generally employed in physiological chemistry. By
trying these one after the other he discovered several which gave him positive

results, and among these he selected the ter-iodide of potassium as the one best

adapted for medico-legal requirements.

During the past three months I have been making some observations on

cadavers (22 cases) upon the occurrence of this reaction in connection with

the secretions from the prostate, seminal vesicles, testicle substance and the

post-mortem ejaculations from the meatus, with a view of determining whether

the prostatic ingredient of the semen or the semen proper was chiefly con-

cerned in giving the reaction. The material was obtained for the most part

by allowing it to dry on cotton-wool swabs, so as to obtain a condition com-

parable with those under which seminal stains ordinarily come under medico-

legal examination.

Pressure of other work has prevented me making these examinations with

sufficient thoroughness to make their publication in detail seem advisable until

I have gone over the material again more carefully, but the general results are

as follows : Drying does not appear to interfere with the reaction materially

within the time limits I have mentioned ; i^nd, in fact, I have often obtained

the reaction more satisfactorily from moistening the dried secretion than from

the original fluid. Decomposition, such as is met with in drowned bodies and

bodies long exposed to the air, appeared to interfere with it to some extent,

contrary to what Florence's observations would lead us to expect. The semen

from the meatus or from seminal stains gave a better reaction than that sub-

stance obtained from the regions where the prostatic and testicular components

of the semen had not yet mingled. Semen expressed from the prostatic duct

into the urethra gave prompt and characteristic results, while these were much

harder to obtain from the testes or the contents of the vesicles. So much was

this the case that at first I thought the reaction might be due to the prostatic

element of the secretion and not to the strictly seminal part. In some cases,

however, typical results were obtained from the contents of the seminal vesicles

and from the suhstutice of the testicles. In two cases the reaction was imper-
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feet or almost abseDt, certaiuly not sufficiently typical to justify medico-legal

deductions, one being a case of cancer of the seminal vesicles and prostate, and

the other double chronic vesiculitis with corpora amylacea very abundant in

the prostate. In both of these, spermatozoa wer^ present in the semen.

Hypertrophy of the prostate did not appear to affect the reaction. In one

case the reaction appeared to be present before the period of puberty (seven

and one-half years), though here it did not appear to be perfectly typical and

satisfactory. I could not find it in the secretions of infants and very young

children.

These few observations are not recorded here so much with 'a view of pass-

ing judgment upon the percentage reliability of the test as to indicate the direc-

tion in which observations might be made, as the total number of observations

I have been able to make so far is not sufficient to justify general conclusions.*

With regard to the practical merits of the test, I think that those who use

it for testing seminal stains will agree as to its' decided value as a prelimi-

nary test, and accord it a position analogous to the guiacum test for the blood,

by which we can promptly And out whether there is a probability of positive

results being obtained upon further examination. Personally, if it was obtained

in a typical manner, I should regard it as very strong corroborative evidence in

a case where spermatozoa were claimed to be present.

With regard to its independent value as a test, Florence formulates his con-

clusions as follows

:

(1) From the occurrence of the reaction alone, without discovering even frag-

ments of spermatozoa, be would conclude that it was probably a seminal stain.

(2) From the coincidence of well-formed and typical but detached heads of

the spermatozoa, along with the reaction, he would affirm positively the pres-

ence of semen.

(8) With debris of sperm •' ^.'.sia or even with perfectly-formed heads, but

without the reaction, he would iwt feel certain that he was dealing with a stain

produced by human semen.

It will be noticed that Florence attaches to tho detached head of sperma-

tozoa more significance than is accorded to them by our standard authorities.

It must be mentioned that Florence has added materially to the data which

may be used in identifying the heads of human spermatozoa, as the result of

his careful study by means of oil immersion lenses and staining methods. By

these more refined methods, highly characteristic details were brought out

which would escape notice if ordinary dry lenses of moder&te magnification

were the only ones employed. The illustrations of spermatozoa given iu his

monograph are far superior to the illustrations which adorn the average

medico-legal text-book, which are in many cases little more than caricatures.

It must be remembered that the drying and subsequent moistening of the sper-

matozoa have a tendency to deform them somewhat, so that the appearance

Two instaiioes of atlvaiicetl and w«ll-iuarkutl diaoase of the seminal receptacles is obviously a
very high proportion for only -i'i oases, iu lx>tli these two instauoes of organic disease the fact of

iodine reaction being Interfered with while the spermatozoa were still present indicates the greater
certainty of the spermatozoon test.
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obtained may not always b« perfeoUy nniform. This tendency to deTiation

would, however, be more likely to cauie human lemen to be confounded with

that of animali, than the reverie. Personally, my experience doea not entitle

me to ezpreit an opinion aa to the extent to which detached heada and taila of

apermatozoa ahould be allowed to oonatitute evidence of aemen, but I think it

will be a long time before anything leaa than the entire apermatoioon will be

accepted aa legal tender by either judgea or juriea.

I think it can be said with confidence that the iodine reaction of aemen, aa

described by Florence, ia a decided atep in advance, and that in it we have a

new and very promiaing preliminary and confirmatory teat for normal aemen,

and one which givea relatively good reaulta in the caae of ataina which from

a prolonged drying, react with diflSculty to the microscopic teat.

The aourcee of fallacy which attend the iodine teat are, however, aa yet

practically unknown.

To determine what inference may be drawn from the absence of thia reac-

tion in a auspected atain, we need much fuller information and experimenta on

the effects of external conditions, etc., upon subatancea known to be atained by

semen ; we also need information aa to the extent to which pathological con*

ditiona may exert a modifying influence, how the age limit affecta the reaction,

and on many other pointa.

Before we can aaaign accurately the aignificance of a poaitive reault, we re-

quire much further testing and corroboration regarding the behavior of the re-

agent with substances other than semen, and also with the semen of animals.

After making all due allowance for thia we must rejoice at the success of

M. Florence in discovering a crystalline reaction for semen. As a rule, a

good crystalline is better than a color reaction and we may expect that fur-

ther researches in this direction will lead to the discovery of new and valuable

micro-chemical tests.
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