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OBSERVATIONS ON THE HISTOLOGY OF CARCINOMATA AND THE PARASITE-LIKE BODIES FOUND IN THEM. By C. H. CATTLE,M.D. (Lond.), M.B.C.P., Nottinghanz.



(PLATES XXII. AND XXIII.)



UP to the time I published an account, with drawings, of what I consider to be a method of multiplication of the parasitic bodies met with in carcinoma,l I had seen no diagrams or specimens illustrating this process, except one of Soudakewitch’s, marked “ ? Sporen ’’ ;2 nor had I seen any English description of the same except in an abstract of Fogs paper? and a condensed report of the speeches of several gentlemen at a meeting of the Pathological S ~ c i e t y . ~Before reading the abstract of Fob’s paper, I had noticed, without understanding the appearances, the multiplying parasites in hardened sections, and after reading his description I felt satisfied I had seen the same stage of the parasite. The sections showing the multiplying forms were all made from material from one case, a tumour of the breast and the axillary glands removed a t the time ; almost all sections contained some parasites, but this particular stage was not met with until many sections had been examined. The material was hardened, part in Flemming’s solution, and part in Fogs solution. Before coming to a more minute description of the parasite, there are several other structural details that I should like to touch on ; with the exception of the multiplying stage the descriptions refer chiefly to several other cancers of the breast, and to an epithelioma of the skin. INVAGINATED CELLS. This is a term which puzzled me a good deal when I first met with it. I cannot think the process of cell invagination would have obtained Brit. Med. Journ. July 22, 1893. Centmlbl. f.Bakteriologie, Bd. xiii. No. 14. a Brit. bled. Journ. Epitome, Peb. 25, 1893. * Ibid. March 11, 1893. At this discussion Mr. Jackson Clarke gave a valuable hiatorical summary of the work done in connection with the protozoa and cancer, and described the manner of spore formation observed by him. Dr. Ruffer, who followed, briefly galre his views rn to the method of multiplication of the parasites. J L OF PATE-VOL
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the importance in pathological writings which it has, were it not for the possibility of mistaking a cell, apparently eiiclosed in another, for a parasite contained in the outer cell1 If we remember that the cells in cancer are produced with great rapidity, that, instead of being evenly laid down, like the parts composing a tesselated pavement, they are pushing and edging their way along the lines of least resistance, we cannot wonder if some cells are pressed into the side of others, and look as if ensheathed by them. Plate XXII. Fig. 1 shows a cell completely ensheathed by two others, flattened against its opposite sides. Such cells may be seen degenerating. They become swollen, tlie protoplasm assumes a refractile colloid appearance, and the nucleus becomes disintegrated : but there is probably nothing special about the process, as cancer cells which are not invaginated also degenerate. Plate XXII. Fig. 6 shows another arrangement of cells, which may be compared to invagination. The drawing was made from a section of an epithelionia of the skin given me by Dr. Wm. Ransom. Here we see some large cells (modified prickle cells ?) with a flattened nucleus sticking to one side ; the rounded cells with condensed walls simulate to some extent encysted parasites contained in the cells with the compressed nuclei. I have introduced the drawing here because it is strikingly like a figure of L. Pfeiffer’s: also taken from an epithelioma, which he gives as an illustration of a parasitic enclosure. My sections also contain a few “ cancer bodies,” resembling those described by Ruffer and others, and differing altogether from the striated pseudoparasite shown in the drawing. Steinhaus has also given a description of these large striated cells, found in cancers of the skin, and regards them as prickle cells, which have lost their I‘ stachel-saum.”



ENDOGEXOUS FORMATION OF CELLS. In a, large number of sections I made from lymphatic glands, infected from a cancer of the breast, large epithelial cells containing two or more nuclei were very common. Such multinucleated cells, the socalled “giant cells of cancer,” have long been known. I have found them far more coninion in lymphatic gland cancer than elsewhere ; the rule in the primary breast cancers I have examined being mononucleated cells. The very active cell growth, which sometimes goes on in these secondary foci, probably affords the explanation of these strue1 Noeggerath, Beitrtige zur Struktur u. Entwickelung des Carcinoms.” Reviewed ill The American Journal of tke illedkal Sciences, May 1893. Prickle Cells.-It is true these are generitlly “prickly” at the margin, but Woodhead, describing a papilloma, writes : ‘‘Many cells have well-marked ‘prickles ’ passing into



the body of tlie cell, these often appearing t o he directly continuous with processes fronl the nucleus, though in some cases” (as in Fig. 6 given here) “ the nucleus is siirrouaded by a distinct vacuole.” 3 “Untersuchungen ueber den Krebs,” 1893, p. 101. Virchow’s Archiv, Jan. 1892.
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tures, " where division in the cell wall has not followed division in the nucleus " (Galloway.)' I also agree with this author in thinking, considering the comparatively sparse occurrence of nuclear figures in some actively growing cancers, whether primary or secondary, that simple or direct division of cells is extremely common. I have seen cells, evidently dividing, with the capsule indented a t opposite points, and a nucleus a t both ends, such nuclei showing no signs of karyokinesis. Plate XXIII. Fig. 16, taken from a primary breast cancer, does not show division of the cell, but it shows one of the nuclei divided by a line of cleavage into two regular halves ; this cell also contains a small parasite. It would be difficult to prove that these secondary nuclei are the starting-points of new and independent cells, but I think it extremely probable that this is sometimes the case. Plate XXII. Fig. 2 shows three cells contained in a larger one, the result, I believe, of endogenous cell formation ; in the containing cell two nuclei, not shown in the photograph, were plainly seen under the microscope. Supposing the nuclei of the endogenous cells to have originally been offshoots of the nucleus of the containing cell, we can imagine that each of them has subsequently become provided with its own cell wall ; and I have noticed some examples of this kind of cell, where the protoplasm around the secondary nuclei appeared to be in process of condensation into a cell wall. These considerations have an important bearing on the discussion as to whether the parasitic '' cancer bodies )' are derived in some manner, such as endogenous cell formation, from the tissues themselves, or are of external origin. After examining a large number of sections, I have come to the conclusion that the cells of cancer and their nuclei bear a general resemblance to the cells from which they are descended ; and that, on the other hand, the parasitelike bodies are distinguished by other characteristics, and are, in all probability, of different origin. This remark applies, of course, to living carcinomatous cells, not to degenerated ones. Attention has been drawn2 to the phenomena of hyper- and hypo-chromatosis, but these, again, I think, 'kill not account for the presence of the parasitelike enclosures. I thoroughly agree with Ruffer and Plimmer3 in the statement that the nucleus of the parasite contains no chromatic threads, stainable with nuclear dyes. The " cancer bodies " have been thought to be the product of irregular mitoses, unequal distribution of chromatin in the two halves of a dividing nucleus, etc. I n some cancers, it is true, irregular mitoses are common ; in others, on the other hand, regular cell division, with or without mitosis, appears to be usual. Plate XXII. Fig. 3 shows an example both of an endogenously formed cell and of a parasitic enclosure in the same cell ; under the microscope the outer Galloway, Xorton Lecture, 1893. I an1 indebted t o Dr. Galloway for some valuable advice contained in a letter he kindly sent in answer t o some inquiries a t the commencement of my observations. Prof. Boyce, a t the Pathological Society, reported in the Brit. Med. Journ. March 11, 1893, p. 521. Ruffer and Plimmer, Journal of Pathology a?id Gc&eriology, June 1893.
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cell could be seen to contain two nuclei. The inner cell has a normal looking nucleus, and also contains a “ cancer body,” with a well-defined outline and its own little nucleus. The same set of lymphatic glands, which contained so many epithelial giant cells and endogenously formed cells, was also rich in the parasite-like bodies, thus illustrating what has now almost passed into an axiom, namely, that where there is greatest evidence of cell activity, there the parasites are most abundant. Some cells contained twenty or more of them, and in some fields hardly a cell wt~sto be found without an enclosed body. Plate XXII. Fig. 4 (from a photograph) shows a cell containing five cancer bodies,” and a normal nucleus. Mitotic figures, though occasionally met with, were rarely seen in sections of these glands ; but there were other evidences, as given above, that active cell growth was going on. The difference between structures of nuclear origin and the parasites is again well shown in Plate XXIII. Fig. 14, taken from a section of primary breast cancer. It shows first a “ giant cell ” containing seven fairly normal looking nuclei, and secondly, by way of contrast, a healthy looking cell, containiiig six or more minute parasites ; each of these latter consists of a distinct cell wall and contains its own nucleus, staining differently from the epithelial nuclei. The cell with the seven nuclei differs from the more common type of cell I have met with in cancer of the breast, and I do not know the meaning of this peculiarity ; the illustrations I have given of endogenously formed cells were all taken from axillary glands. I‘



PHAGOCPTOSIS. None of my preparations show this process in cancer with the clearness of the beautiful drawings published by Ruffer and Walker.1 One reason for this is that I have never obtained the ((Cambridge blue” reaction of the parasite to the Biondi stain, and this would seem to be of only occasional occurrence. And, further, although structures resembling leucocytes are occasionally seen in and among cancer cells, there are here many sources of confusion which are not present in the case of blood, or even in the leucocytosis of inflammation. However, I think Plate XXII. Fig. 6 may fairly be considered an illustration (photograph) of a cell containing its own nucleus, a parasite and a leucocyte; this was taken from a primary breast cancer. I n the lymphatic glands belonging to the same case I noticed in places a large number of nucleated protoplasmic masses, resembling wandering cells, and contained in well-defined cavities in epithelial cells ; in fact, strongly suggesting the inference that they were lying within the capsule of a parasite. These observations, scanty as they are, incline me t o the belief that phagocytes are sometimes concerned in the destructioll of an organism in cancer. Rtiffer and Walker, Journal of Pathology and Bacteriology, October 1892.
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STROM A. I can fully confirni the experience of other writers that parasites are not met with in the older parts of the tumour, where fibrous tissue is abundant and well organised. The parasite-like bodies are found a t and near the growing margin of the tumour, and here they often occupy a situation, which I have not seen mentioned anywhere, though no doubt it has been observed. I mean the lymph spaces around the small blood vessels. These spaces are sometimes converted into hollow cylinders of densely packed advancing cells, containing numerous parasites. I n my experience, the parasites are difficult to find when the epithelial cells are arranged in alveoli of fairly regular size, so as to form typical cancerous tissue ; in fact, a tissue growth, frequently of an elaborate and finely adjusted character.” 1 On the other hand, parasites are often abundant in the large masses of cells, which are sometimes seen bounded by a considerable tract of loose fibrous tissue, free from epithelial cells.2 Boyce3 found (‘there was not the least trace of irritation or leucocytic reaction in the neighbourhood of the cell inclosures.” On the other hand, Ruffer appears to have shown that leucocytes enter epithelial cells containing parasites. My own observations, so far as they go, tend to confirm this. But, at any rate, the highly nucleated condition of the connective tissue, when it is being infiltrated by cancer, would seem to show a general reaction on the part of that tissue against an invasion of epithelial cells, The round cell infiltration of the eorium, often extreme, in commencing epithelioma is well known. So also is the ‘(indifferent tissue ” of other cancers. Stiles: who has examined over a hundred breasts affected by carcinoma, describes an inflammatory connective tissue hyperplasia, secondary to the irritation produced by the cancer cells.” This condition is illustrated in Plate XXII. Fig. 7 from a photograph of a specimen of mammary cancer. Here is represented a lobule of the gland, near t,he edge of a carcinoma, which appears to have been compressed by the growing cancerous tissue on each side. The nucleated connective tissue will be seen to invest the lobule, and dip in between each acinus. I have frequently noticed the acini lying on the borderland of breast cancers smothered, as it were, with leucocytes. I n time the inflamed connective tissue becomes organisecl, and we get the stroma of cancer, which is the same kind of tissue as results from other inflammations, practically scar tissue. The natural means of arresting the growth of a tubercular nodule is the formation around it of a fibrous capsule. Looked at in this light, I regard the stroma of cancer as the result of a reactionary, a limiting, and even a sanative process. In the older and ((



((



Joseph Coats, B&. Ned. Jmtmz. 1893, vol. i. p. 54. Similar observations, as to the occurrence of parasites in a typical cancerous tissue, have been made by Steven and Brown, Jourv~zZof Pathology and BacterioZogy, October 1893, p. 28, and by Jackson Clarke, MecZ. Prw and Circular, Sept. 27, 1893, p. 324. Brit. itled. J o i ~ n1892, ~ vol. ii. p. 673. 8 LOC. Cit. 1
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denser areas of a cancer there are no parasites, the cells are scanty and withered, the stroma is hard as cartilage, and may be cretifiecl. While the disease advances at the margin of the growth, it dies out a t its centre. If leucocytic reaction or other protective agency fails to arrest the morbid process in cancer, it is not because such reaction does not exist; it fails here, as it fails in the case of other local diseases when they become generalised, and probably for the same kind of reasons. A typical instance of a parasitic disease becoming localised by fibrous tissue is found in the coccidid adenomata of the rabbit’s liver.



THEI’ARASITES. On examining the lobule shown in Plate XXII. Fig. 7 with high powers, some of the cells lining the acini were found to contain the parasite-like bodies, which have now so often been demonstrated in carcinomata. Plate XXII. Fig. 8 is from a photograph from one of the acini a t the upper part of the lobule, and shows three of these bodies lying in the acinus, and some of the nuclei of the epithelial cells. It could not be made out, even under the microscope, that the bodies were, in this instance, contained in the cells ; perhaps because the whole acinus was packed with cells lying a t different levels. But it will be seen from Plate XXII. Fig. 9, taken from a drawing of another portion of the same section, that the bodies do sometimes lie in the cells of the acini, even when these still retain their wedgeshaped form and regular arrangement. A t n in the figure is seen a dividing nucleus (1 dividing cell). I n other acini, again, the cells are detached from the wall, and are assuming a cancerous polymorphism. I n the cancer from which the illustrations 7, 8, and 9 were taken, parasites were not found abundantly in the fully formed cancerous tissue; but this may have been due either to defects in preparation or to insufficient examination. It is a little striking, however, that the parasites were found in considerable numbers in the cells of the acini a t the margin of the tumour, where the pre-existing acinous epithelium appeared to be undergoing a Cancerous transformation. I am not aware of any previous demonstration of the parasite-like bodies in the cells of the original acini of the gland ; and the presence of these bodies in many of the cells, when a whole lobule appeared to be in process of becoming cancerous, is, I think, a rather important fact.1 The transformation of the lining cells into cancer cells consists in their becoming of larger size, and containing larger nuclei ; in their change from a wedge shape to an irregular one; and in their becoming loosened from their attachments and passing beyond the basement membrane bounding the acinus into the cellular tissue. Sometimes before these changes are completed the cells may be lying two or 1 briefly referred to this observation at the Annual Meeting of the I3ritisli &Iedieal Association a t Newcastle, 1893. An abstract of my remarks appeitrcd in the Brit. ilfcd. Journ. Oct. 14, 1893.
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thsee deep in the acinus. The fully formed cancer cells contain, as Stiles1 remarks, a large vesicular nucleus differing from that of “ t h e acinous epithelial cell of the resting mammary gland.” This description of the changes in the acinous epithelium refers to one tumour only ; the interacinous connective tissue was infiltrated with leucocytes, and on the whole I think the leucocytosis was greater around cell groups midergoing the changes just described than around others where the changes where not so far advanced. This latter observation, however, was not of invariable occurrence, even in the same tumour. The tissues just described showed well marked hyperchromatosis, as compared with parts of the same section ; a hyperchromatosis due naturally enough to the affinity for stains of vigorously growing tissues. I n Plate XXII. Fig. 7 notice the contrast between the dark acinous tissue in the centre and the part marked a. This evidence of increased cell activity is also against the enclosed bodies being of degeuerative character. I n another tumour I found a somewhat different state of things. Here, again, a tract of breast tissue adjacent to a cancer was found much infiltrated with leucocytes; but the epithelium in a good niany acini appeared to be undergoing atrophic changes ; well formed cancer celIs were pushing their way among the fat around the acini. These appearances are very similar to those described by Stiles as follows :2-‘r Those lobules of the parenchyma which were about to be invaded by the cancer were at first the seat of an inflammatory reaction, which might be either acute or chronic. When acute, the lobule was infiltrated with leucocytes. Ultimately the adjacent cancer cells invaded the substance of the lobule, and completed the destruction already begun by the leucocytes. When the reaction was chronic, hyperplasia of the interacinous connective tissue occurred, and gave rise to proliferation of the epithelial cells of the acini, which, however, was not of a cancerous nature.’’ It is possible that in some cases there is a subinflammatory condition of the connective tissue of the whole breast, due to the presence of a tumour acting as a foreign body. If, on the other hand, my interpretation of the appearances, above described as the transition stage of normal into cancerous epithelium, is correct, I should be inclined to modify Stiles’ account of the progression of the cancerous process in the mamma. I should way that this takes place both by the dissemination of cells from the primary caiicerous focus along the lymph path, and sometimes, a t any rate, by the acquisition of a cancerous specificity by the epithelial cells of the surrounding mammary t i ~ s u e . ~ 9 Loc. C i t . Loc. cit. Mr. Stiles has kindly written to me explaining his view on the subject, and sent me copy of his paper on “The Surgical Anatomy of the Ereast and Axillary Lymphatic Glands corlsidered with reference t o the Morbid Anatomy and Treatment of Carcinoma.” I n this paper, p. 10, he says: “While admitting that recurrence may originate from the epithelinm of mammary acini, which has been left behind (just as the original tumour has arisen from mammary epithelium), I maintain that i t does not iiecessarily do so ; on the
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A belief in the parasitic nature of the “cancer bodies ’’ will be strengthened if their multiplication in the tissues, by one or more methods, cau be effectively demonstrated and confirmed. I n what follows I am about to describe more particularly a method of multiplicatioll which I believe to take place, and to which allusion has already been made a t the commencement of this article. The cultivation of cell parasites in artificial media must be a n undertaking of the greatest diffkulty, if it is not impossible. No one has yet seen the lasting spores of the coccidium, which are formed when the parasite is kept for a few days in water, develop into adult coccidia under artificial conditions.1 The large parasite shown in Plate XXIII. Fig. 10 was much above the average size of the intracellular enclosures, and measured about 30 p in diameter ; but as it resembled the smaller forms in configuration and staiiiing properties it is probably of the same nature. So far I have only found these large forms and the multiplying forms in one small piece of a breast turnour, and in a few sections from lymph glands. I n Plate XXIII. Figs. 11 and 17, the nucleus of the parasite presents the appearance of a closely packed group of micrococci; I believe that each of the micrococci or germs is capable of becoming a new organism. Plate XXIII. Fig. 17, from a specimen stained with logwood and eosin, agrees with F o g s 2 description that the parasite at this stage does not stain with logwood. Sometimes two zones can be made out in the parasite’s nucleus (Plate XXIII. Fig. 15), an inner homogeneous zone and an outer granular one, in which the protoplasm appears to be breaking up into spore-like particles, similar to those which in the aggregate make up the form shown in Fig. 17. Sometimes the inner part of the nucleus appears to remain after the outer part has broken up (Plate XXIII. Figs. 1 2 and 13), while between it and the outer capsule are seen numbers of protoplasmic masses, varying from 1 to 4p in diameter ; the latter are rounded or slightly irregular in shape, certainly not uniformly sickle-shaped in my experience. These small masses are distributed irregularly over the interior of the cyst, but sometimes they are arranged in the form of a ring near the capsule. I interpret thein as the product of the breaking up of one of the niicrococcus-like colonies; their varying size would seem to show that they possess the power of independent growth while still within the parent cyst. If we try t o trace these young forms further, we shall find small protoplasmic masses of exactly similar appearance, which stain deeply with eosin, lying in some of the epithelial cells; they are a t first without a capsule, but after a time a capsule forms around them, and the part which a t first contrary, I believe it t o he a quite exceptional cause of recurreiice.” If I understand the antlior’s position correctly, it is this :-Given the removal of all cancerous epithelium, whether intra- or extra-acinous, a cancer will not recur. With this I heartily agrec. For an excelleiit description of the sporozoa affecting the lowe;. animals, see Jackson Clarke’s papers in the Ned. Press and Circular, Ang. 16, 1893, et seq. The same author also gives a copious bibliography of the whole subject in the samc jonrnal of Sept. 6. Lac. Cit.
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constituted the whole parasite now becomes the nucleus of the larger variety. I think I have seen smaller “ germs ” in the cells than the ones figured (Plate XXIII. Fig. 18), but these were selected for the sake of clearness. FoS draws attention to these small forms, and states that in some cancers they are the only ones to be found. I have not seen a ruptured capsule, but in some cases, as in Plate XXIII. Fig. 17, it is much thinned out; whether it ruptures i n the end, or whether the germs pass out through the unbroken well, are questions for future consideration. The refractile granular condition of the nucleus of the parasite can sometimes be seen in the medium sized bodies, as well as in those of the largest dimensions. I have twice found parasites in the &age which has been described as the micrococcus-like colony, apparently fixed in the act of throwing out a protoplasmic process, suggesting that they are capable of the ameboid movement. Plate XXIII. Fig. 19 illustrates a form of multiplying parasite which I have only met with twice. It was drawn as accurately as possible from a section of lymphatic gland, which had been fixed in Flemming’s solution, embedded in paraffin, and stained with logwood and eosin. The parasite is surrounded by a thick cyst wall with double contour, and is contained in a large epithelial cell with two nuclei. The protoplasmic contents of the parasite have undergone segmentation into a number of small vesicles, not so small, however, as the minute particles composing the parasites shown in Plate XXIII. Figs. 11 and 17. I n the cell protoplasm are several small sized nucleated parasites lying outside the large encysted body, from which they seem to have emerged. The specimen also shows the nietachromatisni of Soudakewitch;‘ that is to say, the capsule and nucleus of the parasites have taken a violet stain, while the epithelial cell nuclei are brown. It should be added, however, that the limiting membrane of the epithelial cells is also stained violet. I n the lymphatic glands from which this section was made I did not meet with many of the multiplying forms, which, to account for the enormous number of small parasites in almost every section, suggested to my mind the possibility of another mode of multiplication, such as the simple division of the organism into two new individuals. I did not meet with much evidence in support of this surmise, though occasionally I have seen a parasite with constricted nucleus and constricted capsule, as if in the act of dividing. The whole subject of these multiplying forms, and the exact manner in which the young forms originate, demands an amount of microscopic study which as yet I have been unable to devote to it. I n some few instances I have found the parasite occupying the cell iiucleus, as described by Ruffer and Plimmer.2 This was the case in some of the gland acini above referred to, in which the cells were undergoing cancerous tran~formation.~ L O G . cil. L O C . eit. This tuniour was fixed in sublimate and hardened in alcohol ; and I quite agree with Ruffer that this method is iiot always the best for displaying the parasites. 3
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I have used various methods in the preparation of sections, to avoid as far as possible mistaking fatty particles and other degenerative products for parasites. A large number of sections, cut after freezing, were stained with osmic acid;l others were soaked in ether, turpentine, and other fat solvents. The latter method, as well as the osmic acid test, excludes fat, for it was found that after using a solvent no particles were blackened on subsequent staining with the acid. None of the parasitic forms above described were blackened by a 1 per cent. solution of osmic acid ; they could be seen equally well after the soaking process. Occasionally a parasite would contain a blackened particle or two, but this was quite exceptional. The objection may, however, be urged that degenerative particles are not necessarily fat ; some information can, not unfrequently, be obtained by observing their reactions with other staining reagents besides osmic acid. When tissues are undergoing dissolution the dJbYbris may stain faintly or not at all with the usual stains ; or, on the other hand, globules or larger fragments of chromatin or protoplasm may stain intensely, an appearance, I suppose, included in the phenomena of hyperchromatosis. Sometimes amid these evidences of decay a parasite, which has survived its host cell, stands out sharply and well defined, just as if it were still imbedded in living tissue. It is possible that some of the contents of the parasitic cysts themselves may be of degenerative nature. Burchardt figures a parasite containing many small granules, which he thinks are an indication of degeneration. Now, although degenerative particles are not necessarily dissolved by ether or blackened by osmic acid, yet, as I have found in examining the degenerated parts of cancers, among the products of retrograde metamorphosis of protoplasm fat is almost sure to be found. Hence if the multiplying forms of parasites which I have described were nothing more than dead and degenerating organisms I might reasonably expect to find some fat among the other products of decay ; and the absence of fatty particles, as a rule, from this form of parasite is evidence as far as it goes in favour of their vitality. I tried the effect of osmic acid on some rabbit’s coccidia, which were obviously degenerating ; some of the oily-looking globules contained in them were blackened, but others, a majority even, were not ; the hyaline refractile bodies (lasting spores) formed during the parasite’s dormant, but still living condition were never affected. There are two further reasons, perhaps more important than the above considerations, which influence me against the ‘(multiplying bodies ’)being of degenerative nature-first, they can be traced as a stage of the evolution of more simple forms ; and, secondly, the appearances presented by. them are more consistent with organisation than disorganisation ; the regularity of the segmentation of the parasite’s nucleus I owe t o niy friend, Mr. T. J. Bokenham, the snggestion to make a free use of osmic acid before drawing any conclusions. Firchow’s Archiv, Jan. 1893.
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being in many cases in strik3g contrast with the random grouping of particles of irregular size and shape, which is characteristic of degeneration. This process of multiplication, if’ ft can be proved to take place, would be analogous to that occurring in some of, the parasitic colonies infesting the lower animals-that% to say, the1 zoospore formation of the sporozoa. I put this forward merely as a provisional explanation of the appearances above described. The following important question was l&ely put to me: Do we know anything about the resting spores ” of the supposed cancer parasite, and the conditions of their existence outsidk tbe body ? The answer I gave was, that we know nothing as to the channel by which the parasite gains entrance to the body, or of its fate after it leaves it. Burchardt claims to have discovered, in a colloid cancer of the ovary, one sporocyst containing lasting spores-an observation of immense importance, if it can be confirmed. To find out the means by which infection in man is effected, its sources, and the manner in which its particles reach deeply situated portions of the body ; to explain the susceptibilities of age and sex ; to unravel the many factors which together would seem to make up the etiology of cancer-these and many other problems await the industry of pathologists. My best thanks are due to Dr. Millar of Nottingham for taking the photographs which illustrate this paper, and also for much useful help and criticism. I have also to thank several medical friends for supplying me with morbid materiaL Note.-Since the above was written I have seen the paper, Further Researches on Parasitic Protozoa‘ found in Cancerous Tumours,” by Ruffer and Plimmer, in the Journal of Pathology for October 1893. The method of niultiplication of the parasite described by the authors differs from the one on which I have laid stress in the foregoing pages ; but after seeing their figures I feel n o doubt @at division takes place in the manner they describe. Indeed, as already stated, I have seen parasites with constricted nucleus and constricted cApsule, as if in the act of division; I have a drawing of one of these forms. I have also seen appearances very like Fig. 39 of these authors, but have preserved no drawing. The rosace form depicted in Fig. 42 I have not, as yet, met with. Ruffer has expressed the opinion that the bodies he describes are protozoa, but does not go so far as to call them sporozoa. Almost all writers who have described parasites in cancer appear to make the assumption that the bodies are sporozoa ; nevertheless, although the assumption may be unwarranted, there are reasons drawn from analogy which make it not untenable. As regards the question quoted from Lukjanow (p. 15) : (‘Kann man in Pathologischen Fallen irgend welche Daten zu Gunsten der Hypothese von der endogenen Verniehren finden ? I think I have contributed some evidence towards an affirmative answer. ((
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I do not overlook the possibility that my ‘‘ endogenous cells ” may be merely invaginated cells ; but my figures are not much like those usually given of cell invagination. I have to thank Dr. Ruffer for several letters, and for the loan of some useful reference literature.



DESCRIPTION OF PLATES XXII.



AND



XXIII.



PLATEXXII. Figs. 1, 2, 3, 4, 5, 7, and 8 are from photographs by Dr. Millar of Nottingham. Figs. 6 and 9 are from drawings. epithelial cell, completely invaginated by two others (lymph gland). Zeiss



FIG. 1.-An



&“, Hartnack Oc. 3 (X about 750). FIG.



2.-A



large cell, containing three endogenously formed cells. Two nuclei, not shown in the photograph, could be made out in the outer cell (lymph gland). Zeibs &”, Hartnack Oc. 3 (x about 750).



FIG. 3.-An



endogenously formed cell containing a parasite. The outer cell contains two well-defined nuclei, not shown in the photograph (lymph gland). Zeiss ~s”, Hartnack Oc. 3 (X about 750).



FIG. 4.-An



epithelial cell containing a group of small parasites (lymph gland). Zeiss =Af’, Hartnack Oc. 3 (x about 750).



FIG. 5.-An



epithelial cell containing : ~t, its nucleus ; I, a leucocyte ; and p , a parasite (breast). Zeiss $$, Hartnack Oc. 3 (X about 750).



FIG. 6.-Invagiuation of cells simulating parasitcs. The large striated cells a, a, a (modified prickle cells 1) appear t o be enclosed in two other cells of which the nuclei are shown a t IL. b, c, smaller epithelial cells (epithelioma of skin). Swift I\”,OC. 2 (X about 750). FIG. 7.-Group of acini of the mammary glaud, invested by nucleated fibrous tissue, which also dips in between cach acinns. At a is seen a mass of cancer cells. Swift $”, Hartnack Oc. 3 (x 100). single acinus froni the group shown in Fig. 7. Three parasitic bodies are seen, and a t a and b the nuclei of the epithelial cells. Zeiss A”,Hartnack OC. 3 (X about 750). FIG.9.-Acinus from another part of the same section. The cells contain numerous Oc. 2 (X about 750). parasites ; a, a dividing nucleus. Svift A“,



FIG. 8.-A



PLATEXXIII. FIG. 10.-Large parasite with homogeneous nucleus : n, nucleus of epithelial cell (breast) (X about 750).



FIG. 11.-Parasite with segmented nudeus, resembling a group of closely-set micrococci (breast) (x about 750).



FIG. 12.-The



nucleus of the parasite has partly broken tip into minute “ germs,” some of which are still within the parent capsule. It is suggested that the germs migrate from the cyst and enter new cells (breast) (x about 750).



FIG. 13.-The



lower parasite is in the same stage a s that shown in Fig. 1 2 ; above is seen a smaller parasite not undergoing division (breast) (x about 750).



FIG. 14.-a,



A cell with its nucleus divided into seven parts, t o be contrasted with b, a cell containing its own nnclens and six small parasites (breast) (x about 750).
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FIG. 15.-Gronp



of parasites all seen in the same field of the microscope. At the lower part of the figure is seen a large parasite, the nucleus of which consists of two zones ; the inner one is homogeneous, and the outer appears t o be assuming the condition shown in Figs. 11and 17. The nuclei of some of the parasites in the upper part of the figure are also dividing into small particles (breast) (X about 750).



FIG.16.-A



large cell, the nucleus of which has already divided into two. On one of the nuclei is seen a cleft indicating the commencement of a new act of division ; a points to a small parasite (breast) (X about 750). same skwe as is represented in Fig. 11 (breast) (x about 750).



FIG. 17.-The FIG. 18.-a,



Small unencapsuled forms, fonnd in the neighbowhood of parasites with segmented nucleus, from which they are supposed to originate; b, the young forms have become provided with a capsule ; c is of interest, as showing that the parasite is not always round or oval in shape (breast) (x about 750).



FIG.19.-Large



epithelial cell containing a thick walled, double contoured parasitic cyst. The cyst contents consist of closely packed minute vesicles. I n the cell protoplasm lie several small nncleated parasites, which seem to have emerged from the large cyst. n, n, Nuclei of the epithelial cell (lymph gland) ( x about 750).



The specimens from which Figs. 10 to 16 were drawn were stained with the Biondi stain ; the last three with hrematoxylin and ’ eosin. I n Fig. 19 the brownish colour of the nuclei is due to the fixing agent (Flemming’s solution). The magnification is the same for all the figures.



Swift A”, Oc. 2.
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3 This tuniour was fixed in sublimate and hardened in alcohol ; and I quite agree with. Ruffer that this method is iiot always the best for displaying the parasites. 
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