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HE ACCUMULATED SCIENTIFIC REPORTS on T colchicine have emphasized effects of this 
alkaloid on mitotic activity. Other possible 
morphological effects of the drug have been 
little studied in normal animals. Since this 
compound is an active mitotic poison and is 
still under consideration as a chemotherapeu- 
tic agent, it was thought that further toxico- 
logical and pathological data would be of 
interest. The present work represents part of 
a systematic reexamination of colchicine3* 
and describes the general morphological and 
hematological changes resulting from acute 
and chronic colchicine poisoning in cats and 
rats. The minutiae of mitotic changes have 
been ignored, since this aspect of colchicine 
activity has been adequately studied in the 
past. 

METHODS 

h total of forty-one rats and eleven cats 
were completely examined histologically. The  
rats were of the Wistar strain, equally divided 
by sex, and weighed 90 to 150 p. T h e  cats, 
most of them female, weighed 2.2 to 4.1 Kg. 
Colchicine was administered according to two 
dosage systems in each species: a single lethal 
intravenous dose or intraperitoneal doses re- 
peated five times weekly, beginning with non- 
toxic amounts and doubling the dose each 
week until significant mortality developed. 
The single intravenous dose given to thirty- 
one rats was 4 mg. per Kg., with sacrifice sev- 
enteen hours after administration. The re- 
peated injections in ten rats began with 0.1 
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mg. per Kg. per day and increased to 1.6 mg. 
per Kg. per day in the fifth week, with sacri- 
fice during the fourth and fifth weeks. The  
single intravenous dose in seven cats was 0.5 
or 5 mg. per Kg. per cat; they were sacrificed 
after eight to twenty-four hours. Repeated 
doses given to four cats, began with 0.025 mg. 
per Kg. per day and were increased to 0.2 mg. 
per Kg. per day in the fourth week, with 
sacrifice during the third and fourth weeks. 

Autopsies were performed immediately after 
sacrifice. All organs were examined grossly 
and specimens for microscopic study were rou- 
tinely taken from all abdominal and thoracic 
viscera, skeletal, muscle, bone, thyroid, para- 
thyroid, and brain. In  cats only, additional sec- 
tions were made of the salivary gland, pitui- 
tary, spinal cord, and sciatic nerve. Routine 
histological methods, with fixation in 10 per 
cent formalin and staining with hematoxylin 
and eosin were utilized. Special techniques in- 
cluded stains for fat in frozen sections of kid- 
neys, myelin stains in nervous tissue of cats 
only, and decalcification of bone-marrow 
sections. 

For peripheral-blood studies, rats were sacri- 
ficed at various intervals after colchicine ad- 
ministration and heart-blood counts compared 
to those obtained in a separate group of non- 
intoxicated rats. Serial counts were made in  
cats on saphenousvein blood. Standard he- 
matological methods were used except for 
reticulocyte counts; saturated alcoholic bril- 
liant cresyl blue was dried on slides, blood 
added under cover slips, and reticulocytes 
counted one to two hours later. This method 
usually yields higher values for reticulocytes 
than do other procedures. 

Fluid-volume measurements were made on 
a third group of rats weighing 130 to 200 gm. 
Sodium thiocyanate (50 mg. per Kg.) and 
Evans blue (3 mg. per Kg.) were injected intra- 
venously in etherized animals. After five min- 
utes, blood was drawn from axillary vessels, 
plasma concentrations of injected materials de- 
termined colorimetrically, and dilution vol- 
umes calculated. The values obtained were 
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compared with those of normal rats in the 
same weight range. 

to kill half of a group by the time of sacrifice 
(seventeen hours) and the remainder within 
three days. The comparable single doses in 
cats were invariably lethal within eight to 
seventy-two hours. Repeated administration in 
both species was begun with doses not produc- 
tive of toxicity, but no animals were sacrificed 
until fatalities had appeared in the groups. 
While the mortality rate was less than that 

RESULTS 

The lesions observed represent extreme de- 
grees of colchicine poisoning. As observed in 
a previous toxicity study? the single intra- 
venous doses given to rats could be expected 

FIG. 1. Rat spleen; acute toxicity. Karyorrhexis of  follicle and red pulp. Similar changes were 

FIG. 2. Rat sternum; acute toxicity. Karyorrhexis, with depletion of cellular elements. 
FIG. 3. Rat duodenum; acute toxicity. Villi showing loss of nuclear polarity, signet-cell fonna- 

FIG. 4. Rat duodenum; mntrol. For comparison with Fig. 3. 

observed in other lymphoid-containing organs in both rats and cats. 

rion, and stromal karyorrhexis. 
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obtained with single doses, approximately halt’ 
the rats and a third of the cats had died by 
completion of the courses of administration 
(five weeks in rats and four in cats). 

The only consistent finding on gross exami- 
nation was hyperemia of the gastrointestinal 
mucosa. Cats and rats responded similarly to 
colchicine, and the effects of single lethal doses 
(“acute” poisoning) and of repeated increasing 
doses (“chronic” poisoning) were also similar. 
Accordingly, the detailed presentation ol’ re- 
sults will be confined to a general description 
of positive histological findings, with mention 
of any observed species or dosage differences. 

Lymphoid Elements. I n  the lymph nodes 
and thymus of acutely poisoned animals, dif-  
fuse and extensive karyorrhexis was present, 
with maintenance of the basic differentiation 
of cortex and medulla. The powdering of 
nuclear debris was especially prominent in the 
follicular centers of the nodes and the medulla 
of the thymus. The same process was present 
in varying degrees of severity in other lym- 
phoid-containing structures such as the spleen, 
bone marrow, and intestine. In  the spleen the 
change was especially marked in the centers 
of the follicles but also present to a consid- 
erable degree in the red pulp, occasionally 
with diminution of cellular elements (Fig. 1). 
The splenic follicles did not appear enlarged 
or shrunken in rats but in cats were slightly 
reduced in size. Lymphoid elements in the 
bone marrow likewise showed areas with frag- 
mented nuclei, most marked in the juxtaepi- 
physial zone (Fig. 2). I n  the intestines, the 
lymphoid patches showed marked karyor- 
rhexis similar to that seen in the nodes. The 
nuclear debris frequently extended to the 
underlying muscle and the overlying mucosa. 

Structural changes were much less marked 
in chronically poisoned cats and rats. Kary- 
orrhexis w a s  markedly less prominent in the 
thymus and virtually absent in lymph nodes. 
However, the thymus of rats showed involu- 
tionary changes with loss of corticomedullary 
demarcation, and the follicular structure of 
the nodes was lost. In the spleen little or no 
karyorrhexis was present, and the follicles ap- 
peared to be of approximately normal size 
with no change in configuration. The red 
pulp in rats was characterized by the presence 
of moderate numbers of small spindle cells 
resembling fibroblasts, a change similar to that 
described in nitrogen-mustard toxicity.5 

Gastrointestinal System. Striking mucosal 
changes throughout the intestines were de- 

. 

tected in all acutely poisoned animals. In the 
duodenum the epithelial cells covering the 
vill i  showed a loss of nuclear polarity. The 
uniform, even palisading of the nuclei was 
distorted by irregular displacement, often to- 
ward the luminal segment of the cell. Nuclei 
varied in size and shape and often were pyk- 
notic. The cytoplasm showed increased vacu- 
olization with prominent signetcell formation. 
The number of inflammatory cells in the stro- 
ma1 cellular elements of the villi was increased 
and many manifested pyknosis and nuclear 
fragmentation (Figs. 3, 4, 5). The underlying 
glands showed the same loss of polarity, but 
with irregular swelling and distortion of indi- 
vidual epithelial cells, glandular ectasia, and 
flattened lining epithelium. Some of the di- 
lated glands were filled with nuclear debris. 
In the remainder of the small intestines and 
in the colon, the changes in the surface epithe- 
lium, mucosal glands, and stroma were basi- 
cally similar to those in the duodenum. I n  the 
colon, the mucosal goblet cells showed varia- 
tions’in size and shape of the vacuoles. Numer- 
ous foci were present in which the vacuolated 
epithelial cells were replaced by a granular 
pink cytoplasm. Some colonic glands were di- 
lated, and the epithelium was flattened with 
the lumina containing degenerating epithe- 
lium and nuclear debris; other glands were 
frankly necrotic. The deposition of nuclear 
debris and the infiltration of inflammatory 
exudate into the stroma were focal and mini- 
mal, unlike the diffuse change seen in the 
small intestines. 
No changes were present in the stomach ex- 

cept for foci of karyorrhexis and necrosis in 
glandular epithelium, restricted to the glands 
lying immediately beneath the luminal lining 
cells in the pyloric area (Fig. 6). This was asso- 
ciated with minimal glandular ectasia. The 
remainder of the stomach was unaffected ex- 
cept that, as in all segments of the gut, the 
capillaries were prominent and enlarged. No- 
where was ulceration detected and there was 
no appreciable edema. Foci of epithelial atypia 
were seen in the gallbladder, urinary bladder, 
and esophagus of cats. These changes will be 
the subject of a separate report. 

The chronically poisoned rats showed in- 
testinal changes similar to those described pre- 
viously except that nuclear debris was no 
longer present. However, gastrointestinal ab- 
normalities were virtually absent in the cats 
given repeated injections of colchicine. These 
chronically poisoned cats incidentally mani- 
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fested negligible functional disturbances, exhibited prominent basophilic granularity 
whereas vomiting and diarrhea had been and cytoplasmic vacuoles in the liver cells 
extreme in those cats given single doses. (Fig. 7). Both characteristics were much less 

Liver. The  hepatic effects of colchicine diC- marked in all rats receiving colchicine. T h e  
fered somewhat in cats and rats. Normal rats hepatic cells appeared smaller in treated ani- 

(For captions see opposite page.) 



No. 3 COLCHICINE. I l l  Sternberg Q Ferguson 61 1 

'lams 1 
EFFECT OF COLCHlClNE ON PERIPHERAL BLOOI) OF K;I'I'S 

Leukocytes 
Mean 

Time Hemato- corpus- Polymorphonuclear Lympho. 

colchicine dose, No. millions/ gm./ cc./100 volume, cytes, % Neutro./ Emin./ mono./ 
started mg./Kg. rats cu. mm. 100 cc. cc. cu. p of R. B. C. cu. mm. cu. mm. cu. mm. 

after Total R. B. C., Hb, crit, cular Keticulo- & 

~~ 

Control 

Act& Intoxication (Sing& Intravenolts Dose, 4 mg./Kg.) 
0 14 7.4 16.4 52 71 6.2 800 

2 hr 4 5 8.9 19.4 57 64 3.5 400 
6 hr. 4 5 8.4 18.8 52 62 4.1 1100 

17 hr. 4 10 10.4 22.1 60 58 5.3 1600 

4days 0.4 5 6.9 16.2 48 71 6.7 600 
11 days 1.3 5 6.2 13.5 41 67 8.5 800 
18days 3.1 5 7.1 14.3 52 73 6.9 600 
25 days 6.3 5 8.6 18.5 59 70 0.5 lo00 
30days 9.9 5 8.9 18.4 62 70 0 2000 

Chronic Intoxication (Intrapcritoned Doses, 5 Times Weekly) 

90 3900 

10 4000 
70 5800 

250 8000 

10 3700 
10 4300 
80 4600 
90 3000 

0 4400 

mals, with cell boundaries more sharply de- 
fined; the cytoplasm was relatively homoge- 
neous (Fig. 8). Occasionally, areas of acute local 
necrosis were noted after colchicine. However, 
the same effect was observed in some control 
animals and it could not be considered signifi- 
cant. The liver in all cats was normal except 
for mild vascular engorgement. 
Kidney. In  rats receiving acute doses, the 

kidneys revealed subnuclear cytoplasmic vacu- 
olization of the tubular epithelium. This was 
confined primarily to the proximal tubule, 
with inconstant extension to the distal seg- 
ment. The vacuolization was especially promi- 
nent in the relatively aglomerular zone of the 
inner cortex, which opposes the medulla, and 
was least marked in the subcapsular tubules. 
The vacuoles were for the most part coarse and 
appeared on the basement-membrane side of 
the cell, elevating the nucleus (Fig. 9). Rarely, 
the vacuoles were fine and delicate, forming a 
network both in the luminal and basal por- 
tions of the cells. Frozen sections stained with 
oil red 0 revealed fine sudanophilic droplets in 
the cytoplasm of these cells (Fig. 10). Examina- 
tion with polarized light revealed that the 
droplets were not doubly refractive. Tubular 
necrosis and glomerular changes were absent. 

I n  the chronically intoxicated rats the fat 
deposits in the tubular epithelium were pres- 
ent but changes were more focal. The diffuse, 
evenly dispersed subnuclear vacuoles in the 

proximal tubules were rarely found. Scattered, 
isolated segments showed irregular and coarse 
vacuoles, causing marked distortion of the 
tubular nuclei and cytoplasm (Fig. 11). Inter- 
vening tubules either appeared normal or 
showed focal dilatation of the lumina. Fat 
stains showed this spotty distribution of fat; 
but, in any given segment that contained fat, 
the number of droplets was greater, and the 
droplets were often larger than those seen in 
the acute experiment (Fig. 12). Necrosis was 
again absent and the glomeruli and interstitial 
tissues were normal. 

Renal changes in cats were the same in 
acute and chronic experiments. The  principal 
effect of colchicine in both groups was re- 
vealed by fat stains. The tubular cells in nor- 
mal cats contained large amounts of fat (Figs. 
13, 14). After colchicine, there developed an 
increase in the total amount of fat present 
as well as an increase in the size of individual 
droplets. With the usual hematoxylin and 
eosin stain, the only suggestion that fat was 
present in larger amounts was indicated by 
a tendency for the tubular nuclei to be located 
closer to the lumen. In  two cats (one acutely 
intoxicated and the other from the chronic 
group), however, there was widespread coarse 
vacuolization of the cytoplasm and the nuclei 
were almost uniformly pushed toward the lu- 
men (Figs. 15, 16). These changes were con- 
fined principally to the proximal segment of 

FIG. 5. Cat duodenum; acute toxicity. Changes similar to rat. Also dilated glands with necrotic 

FIG. 6. Cat pylorus; acute toxicity. Karyorrhexis. vacuolization, and necrosis of glands 

FIG. 7. Rat liver; control. Basophilic cytoplasmic granules and vacuolization. 
FIG. 8. Rat liver; acute toxicity. Loss of basophilia, sharpened cell boundaries, and pale nuclei. 

debris, karyorrhexis, and inflammatory infiltrate. 

immediately beneath surface epithelium. Similar change seen in rats. 

(Same magnification as Fig. 7.) 
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the nephron. Glomerular and vascular lesions 
were always absent. 

Bone Marrow. There was moderate to severe 
depletion of all cellular elements in the mar- 
row after acute administration of lethal doses 
of colchicine (Fig. 2). Vascular congestion, fo- 

cal areas of hemorrhage, and karyorrhexis were 
also noted. The effects were less marked in 
chronically treated rats and karyorrhexis was 
absent, though areas of fatty marrow were 
seen. Even less effect was apparent in chroni- 
cally poisoned cats: two showed slight hypo- 

(For captions see opposite page.) 
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‘L.4BLL 2 
EFFECT OF COLCHICINE ON BODY FLUID 

VOLUMES OF IIATS 
Con- Change froin 
trol Test control, % 

~ -~ 

Number of rats 8 7 
Original weight 160 166 
Final weight 154 
Thiocyanate space 33.0 20.4 -38 
Plasma volume 4.7  3.3 -30 
Circulating red-cell volume 6.3 4.8 - 24 
Total blood volume 11.0 8.1 -26 

Test aiiimals studied Seventeen hours after adnhis- 
tration of colchicine, 4 mg./Kg. intravenously. All 
values expressed in ccJ100 gm. at time of sacrifice. 

plasia and karyorrhexis; in the other two the 
marrow was normal. 

Peripheral Blood. Table 1 presents hemato- 
logical data obtained from groups of normal, 
acutely poisoned, and chronically poisoned 
rats. Acute administration of colchicine mark- 
edly elevated the values for red cells, hemo- 
globin, and all leukocytes. The hematocrit did 
not increase proportionately, owing to a con- 
conii tan t decrease in mean corpuscular vol- 
ume. The mean corpuscular hemoglobin coil- 
tent was unchanged, hence the concentration 
per cell increased slightly. 

These acute changes must be considered 
in relation to disturbances in body water. 
Marked dehydration developed in these ani- 
mals, owing to the starvation and diarrhea as- 

sociated with colchicine activity. Measure- 
ments were made of the changes in body 
fluids, utilizing the dilution of Evans blue for 
measurements of plasma volume and the “thio- 
cyanate space” as a guide to total extracellular 
fluid volume (Table 2). Colchicine administra- 
tion produced a marked degree of hemocon- 
centration with a loss of about one third of 
total extracellular water. Surprisingly, the 
circulating red-cell volume was also reduced, 
despite the apparent increase indicated by the 
previous cell counts. Possibly this loss of 
erythrocytes occurred in part through the 
damaged intestinal mupsa. 

Chronic administration of colchicine in rats 
produced only minor fluctuations in red-cell 
values for the first few weeks. By the end of 
the course, when the increased daily dose was 
productive of diarrhea, elevated red-cell values 
again appeared. The terminal rise in neutro- 
phile leukocytes occurs in rats poisoned with 
many agents and can be given little impor- 
tance. However, the disappearance of reticulo- 
cytes and eosinophile leukocytes in the final 
week of poisoning may represent specific ac- 
tions of colchicine. 

Table 3 presents comparable data in cats, 
based upon serial blood counts in acutely and 
chronically poisoned animals. Reticulocyte 
counts are omitted from this table because no 
significant numbers were ever seen in cats. 

TABLE 3 
EFFECT OF COLCHICINE ON PERIPHERAL BLOOD OF CATS (SERIAL COUNTS) 

Leukocytes 
- 

Time Hemato- Polymorphonuclear Lympho. 

Neutro./ Emin./ mono./ 
s t a d  m d Q .  cats cu.mm. cc. 100 cc. cu. mm. cu. mm. cu. mm. 

after Total R. B. C. Hb, sit, & 
colchicine dose, No. millions/ gm./l00 cc./ 

Acuk Intoxication (Singk Intravenous Dose, 5 mg./Kg.) 
0 0 3 8.6 15.7 40 4300 250 5100 
3 hr. 0 3 9.9 17.5 45 3300 90 5400 
6 hr. 5 3 10.1 18.6 55 2700 40 6500 

Acute Intoxication (Singk Intravenous Dose, 0.5 mg./Kg.) 
0 0 3 9.6 15.6 42 4500 350 6700 
3 hr. 0.5 3 10.1 16.3 45 2500 190 5300 

16.4 44 3100 170 6000 
4 days 0.1 4 7.9 14.0 38 10,300 ’ 380 5600 

11 days 0.33 4 9.1 17.6 43 19,200 220 3700 
17 days 0.68 3 7.9 14.4 34 10,Joo 400 3700 

FIG. 9. Rat kidney; acute toxicity. Basilar vacuolization with elevated nuclei in proximal 

FIG. 10. Rat kidney; acute toxicity. Fat stain showing b e  droplets in tubules. 
FIG. 11. Rat kidney; chronic toxicity. Coarse and irregular qtoplasmic vacuolization. 
FIG. 12. Rat kidney: chronic toxicity. Fat stain showing singe tubule with more and larger 

convoluted tubules. 

droplets. 
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Acute administration induced progressive in- cular hemoglobin or volume. Unlike rats, cats 
creases in the erythrocyte count, hemoglobin did not manifest leukocytosis; there was in fact 
content, and hematocrit, again in association mild granulocytopenia. The failure of white- 
with marked diarrhea, vomiting, and dehydra- cell counts to rise, particularly in the face of 
tion. There were no changes in mean corpus- hernoconcentration and erythrocytosis, may 

(For captions see opposite page.) 
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represent a species difference between rats and 
cats. However, the observed fluctuation was 
within the range of normal temporal variation 
and so cannot be proved significant. The only 
hematic effects of chronic colchicine poisoning 
were slight depression of erythrocyte values 
and an increase in polymorphonuclear leukc+ 
cytes. 

Neroous System. Special mention may be 
made of the fact that the brain, spinal cord, 
and sciatic nerve of treated cats exhibited no 
abnormalities, whether examined with rou- 
tine methods or myelin-sheath stains. This is 
pertinent to the prior observation3 that the 
peripheral musculature of chronically (but not 
acutely) poisoned cats developed physiological 
changes resembling chronic denervation. Some 
of the cats in which this “denervation-like” 
svndrome was demonstrated were in fact in- 
cluded in this histological study. Slight edema 
of the muscles was present and the muscles 
were obviously smaller than normal size but 
no organic basis for the functional derange- 
ments was detected. 

Lungs. Treated cats, but not rats, showed 
moderate vascular congestion of the lungs. In 
two acutely poisoned cats, pulmonary edema 
was evident. No bronchial changes were seen. 

Gonads. Chronically poisoned cats mani- 
fested some diminution of spermatogenesis. 
The  testes in other animals and the ovaries 
in all appeared normal. 

COMMENT 

The renal changes in acutely intoxicated 
rats represent a toxic effect not previously 
recognized with colchicine. The pathological 
change observed in the kidney may be termed 
“fat nephrosis” as defined by Allen. A variety 
of agents (including phosphorus, carbon tetra- 
chloride, and iodoform) produce an identical 
picture in humans and animals. With all these 
poisons (including colchicine), there develops 
throughout the proximal nephron cytoplasmic 
deposition of fat, not doubly refractive, with 
basilar vacuolization and nuclear elevation. 
The term “ l ip id  nephrosis” is reserved for 
conditions associated with the nephrotic syn- 
drome and seen principally with certain forms 
of glomerulonephritis in which fat is deposited 

in the proximal nephron in a diffuse lattice- 
work rather than a basilar arrangement, aniso- 
tropism is usually seen, and deposition may 
occur not only interstitially but even in the 
glomeruli.1 A single intravenous dose of 4 mg. 
per Kg. of colchicine will lead to the deposi- 
tion of fat within seventeen hours. I n  chronic 
experiments the process is altered in that the 
deposition is not widespread and diffuse, al- 
though the isolated segments of the nephron 
that do become involved contain larger 
amounts of fat. Lits working with mice noted 
an elevation of the tubular nuclei from the 
basilar position but apparently did not recog- 
nize the change as possibly one due to the d e p  
osition of fat, since the material was not so 
stained. 

The interpretation of the renal lesion in cats 
as that of fat nephrosis is not warranted in 
view of the fact that fat is normally present 
in the kidney of these animals. Apparently 
the fat content is relatively stable, being un- 
affected by starvation or high fat diets, al- 
though increased in prepancy.7 With colchi- 
cine it was noted that the amount of stainable 
fat was increased, with the formation of larger 
globules in both the acutely and chronically 
intoxicated animals. In addition, two of the 
colchicine-treated cats showed, with hema- ’ 
toxylin and eosin stain, diffiise nuclear eleva- 
tion that mimicked quite closely the lesion of 
fat nephrosis in humans and animals seen 
with other poisons such as carbon tetrachlo 
ride. None of the five control cats showed this 
pronounced alteration. 

The  functional significance of the renal 
lesion in rats is unknown. Dicker observed 
various changes in tubular function after sin- 
gle doses of colchicine, but the studies were 
confined to the first few hours after drug 
administration and the kidneys were examined 
only grossly. It is not certain that the same 
actions of colchicine were involved in his find- 
ings, and analysis of renal function in conjunc- 
tion with microscopic studies are needed. 

Colchicine also exerted striking effects on 
the lymphoid and gastrointestinal structures 
that were quite similar morphologically to the 
changes seen with many other unrelated pro 
toplasmic poisons. The nitrogen mustards. 
anti-folic acid agents, roentgen rays, and 

FIG. 13. Cat kidney: control. Irregular vacuolization of convoluted tubules. 
FIG. 14. Cat kidney; control. Fat stain showing diffuse distribution of relatively large amounts 

FIG. 15. Cat kidney; acute toxicity. Marked basilar vacuolization with elevation of nuclei. 
FIG. 16. Cat kidney; acute toxicity. Fat stain showing increased amount of tubular fat. 

of fat. 
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others have comparable actions. However, the 
several agents do vary in the severity of Ie- 
sions produced as well as in the selectivity for 
certain tissues. For instance, although the ni- 
trogen mustards in large doses produce intense 
fragmentation of lymphocytes in the lymph 
nodes and thymus, equivalent changes are not 
found in the stromal cells of the in t e~ t ine .~  
Colchicine, on the other hand, produced 
severe necrotizing changes in the stromal ele- 
ments. Antifolics, too, induce marked intesti- 
nal lesions primarily affecting the mucosa but 
without significant stromal karyorrhexis.8 Un- 
like both colchicine and the mustards, how- 
ever, the folic acid antagonists have only mod- 
erate effects on lymphoid tissues.s Radiation 
produces intestinal ulceration, a change not 
seen with colchicine; the antifolics and the 
nitrogen mustards may show only superficial 
desquamation or simple erosion. 

Resistance of the stomach to the destructive 
processes in the digestive tract is a puzzling 
characteristic of all these agents. In this o q a n  
colchicine produced microscopic alterations 
that were minimal when compared with 
changes in the small and large intestine. T h e  
gastric changes with colchicine were localized 
to the glands immediately beneath the surface 
epithelium; the latter remained intact. Sns- 
ceptibility of the glandular elements without 
involvement of the surface epithelium has also 
been observed in the case of radiation.9 

T h e  actions of colchicine on peripheral- 
blood cells have been the subject of numerous 
inquiries. Almost every possible hematological 
response has been reported: macro- and micro- 
cytosis, hypochromia, erythrocytosis, reticulo- 
cytosis and reticulocytopenia, leukopenia, lym- 
phoqtosis, and granulocytosis. These results 
have not in the main been confirmed. Possibly 
the differing effects were due to species differ- 
ences, to differences in dose and time relation- 
ships of colchicine administration, or to the 

use of impure preparations of the alkaloid. 
Moreover, it appears that previous reports in- 
adequately considered the normal variability 
of the blood picture in animals and particu- 
larly failed to appreciate the profound dis- 
turbances in body water induced by colchicine. 
The effects of acute poisoning were, with the 
exception of the questionably significant p a n -  
ulocytopenia in cats, entirely secondary to 
hemoconcentration and probable intestinal 
bleeding. T h e  lack of more specific action is 
surprising in view of the destructive processes 
in the lymphoid organs and marow. Similarly, 
chronic administration of nontoxic amounts 
of colchicine produced hut minimum anemia. 
Only when the dosage was raised into the 
lethal range did significant changes (granule- 
cytosis in cats and absence of reticulocytes and 
eosinophilic leukocytes in rats) appear. It 
might be expected that such a potent mitotic 
poison as colchicine would induce more 
marked responses in the blood picture. Cer- 
tainly the doses utilized were adequate to 
affect mitosis, for there have been many dem- 
onstrations that mitotic inhibition is effective 
at minimum concentrations of colchicine. 

SUMMARY 

T h e  effects of single lethal and repeated in- 
creasing doses of colchicine have been investi- 
eated histologically in rats and cats. Similar 
findings were observed in both species by both 
dosage systems. Fat nephrosis, marked karyor- 
rhexis of lymphoid structures, abnormalities in 
the gastrointestinal mucosa, and hypocelliilar- 
ity of the marrow were found. While these 
effects resemble those produced by several 
agents, certain differences between colchicine 
and other substances have been discussed. Col- 
chicine produced only minor effects on pe- 
ripheral blood cells, largely secondary to 
dehydration. 
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