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INTRODUCTION 

Demodicidosis is the term used to describe infestation with 

demodectic mites. The species of mites found in cattle is Demodex 

bovis Stiles, 1892. This and all other species of demodectic mites 

belong to the single Genua Demodex in the Family Demodicidae (6). 

In recent years, tanners have recognized defects in finished 

leather to which the descriptive term "pinhole" damage has been 

applied. The aetiology of this damage has been attributed to the 

early stages of bovine demodicidosis (39 snd 49). In the United 

States, this damage is considered one of the most serious economic 

leases in the leather industry (38, 39 snd 51). 

In Canada, the incidence of pinhole damage is also of great 

concern to the leather industry causing downgrading of the leather, 

with a substantial depreciation in its value (20). An incidence 

of 10 per cent is common in some lets of hides. 

In spite of the high incidence in hides, demodicidosis has not 

been recognized as a common clinical condition in this country. 

Hearle, in 1938, (22) described the disease as the rarest form of 

mange and one which is not very often encountered. Records of the 

diagnostic laboratory of the Department ef Parasitology at the 

Ontario Veterinary College revealed only two cases of demodicidosis 

in cattle from I955 to 1959 (10). Such brief reports constituted 

our knowledge of the disease in Canada and for this reason studies 

were undertaken at the request of the Canadian Tanner's Association. 

The initial investigations have been directed to gathering 
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data on the incidence of the disease, its significance in cattle 

and to the leather industry, and to establishing methods of diagnosis 

As the studies dealt with the afore mentioned aspects of the disease, 

the data and observations are presented in three parts: l) incidence 

2) significance and 3) diagnosis. 
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REVIEW OF LITERATURE 

Bovine demodicidosis was first described in 1845 in the mizzle 

of a cow (35)* For several decades, little attention was focused 

on the disease in cattle until 1879* when mites were discovered 

in nodules on hides being prepared for tanning (17)* Subsequent 

reports indicated that the disease was cosmopolitan. It has been 

reported from Africa (l, 19, 21, 24, 25, 34 and 42), Asia (26), 

Australia (47), Europe (7, 9. 12, 13, 16, 23, 27, 29, 32, 33 and 

35), North America (2, 3. 5. 10, 14, 15, 17. 22, 28, 30, 31, 36, 

37. 38, 39. 40, 41. 45. 48, 49 and 51) and South America (44 and 

50). 

In Africa and Madagascar, bovine demodicidosis ia frequently 

encountered (1, 19, 21, 34 and 42). In India and South America a 

high incidence ia alao reported (26 and 44). Thus the disease ia 

very common in some of the tropical or warmer areas of the world, 

and an incidence of 80 per cent or greater is recorded in some 

herds and shipments of hides (19. 34 and 44). 

In England, the disease ia regarded as rare (9 and 29) but on 

the Continent it is reported to be common in some countries (12, 13 

and 23). Recent investigations have shown that, contrary to earlier 

observations, the disease in the United States is very common (28, 

36, 37, 38, 39. 43 and 45). 

The condition occurs rarely in calves (38), although lesions 

have been found in animals four to six months of age (37)* A high 

incidence has been observed in young cattle one to three years of 
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age (23 and 44) and some investigators have encountered the disease 

in still older animals (16, 21, 32 and 34). In India, the disease 

was observed in cattle of all ages (26). 

Little data is available on breed susceptibility, although it 

has been reported in Holsteins (36), Guernseys (14), Jerseys (16), 

Ayrshires (32), Zebu cattle (21, 24 and 44) and in native South 

African cattle (42). 

The severity of the condition varies with the geographical 

distribution of the disease. In Africa and Madagascar, it is common 

for demodicidosis to become very severe, followed by death (19, 

21 and 34)* In severe cases, the skin becomes covered with enlarged 

nodules which coalesce, break and discharge their purulent contents. 

This is accompanied by severe irritation, thickening of the akin 

and loss of hair (19 and 21). Also in the acute or severe cases the 

nodules increase rapidly in number and are followed by emaciation and 

frequently death (19). Debilitating conditions such aa tick infestations, scarcity of food, excessive heat and coexisting bacterial 

infections evidently play a part in accelerating the course of this 

type of the disease (19, 25 and 34). Mild cases are characterized by 

nodules which may or may not be generalized over the body. Animals may 

remain in this condition for three to twelve month8 or longer before 

developing more acute symptoms. Nodular contents in mild cases consist of cheesy material in contrast to the moist and purulent material 

in acute cases of the disease. 

Elsewhere in the world, demodicidosis does not appear to be such 

an acute disease. The classical lesions are nodules which vary from 
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the size of a pinhead to that of a pea or hazelnut, or even larger 

(14. 15. 16. 17. 23. 28. 30. 31. 32. 36. 37. 38. 40. 41. 44. 45. 

48. 49 and 51). In the early development of the disease, other 

lesions may occur in some animals. These have been described as 

dried serous exudates around the affected hair follicles (31)! as 

raised dry, crusty scabs about the size of a half penny (16); or 

simply as an oozing of blood from the invasion of the skin and 

follicles (28). Before the development of nodules, cows have been 

observed to lick the hair over the affected areas continually (31)* 

As the disease progresses, small papules develop which later form 

nodules (31)* 

When nodules regress, the contents ooze out and, together with 

hair and debris, form a "scab-plug" over the lesion. If this is 

removed, the inside core comes out with the scab, the area heals up 

and new nodules form elsewhere (28). 

The number of lesions may vary from a few widely dispersed 

nodules to cases where most of the skin is covered with nodules (31)* 

The common sites for nodules are the shoulders, neck, dewlap, brisket, 

withers and along the back (16, 23, 28. 31. 32, 37 and 51). The 

location of the mites within the skin is stated variously to be in 

the hair follicles (16, 17 and 48), sebaceous glands (43 and 44), 

sweat glands (36) and in the interfibrillar spaces of the corium (38, 

41 and 49)* In sheep and horses, demodectic mites have been dis-

covered in the Meibomian glands (4 and 8) but are not reported in 

this location in cattle. In dogs an internal phase for demodectic 

mites has been described (11 and 52). which also has not been reported 
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in cattle (12, 28 and 44). Regardless of the exact habitat of the 

mites within the skin, all stages of the life cycle occur within 

the nodules (14, 28 and 41). 

The lesions in living animals are found most readily by running 

the hand over the body (28). Two workers have also noticed that 

the hair over the nodules is raised up from the general level of 

the coat (14 and 32). 

It has been observed in the United States by one investigator 

that during late winter and early spring the infection was most 

severe, but that during the warmer months there vaa either complete 

recovery or a marked reduction in the number of nodules (3l)* It 

was postulated that the action of the sun on the body may retard 

the Infectivity of the mite or render the host less receptive (31)* 

On the other hand, it has been reported from Denmark that the nodules 

on an infected heifer tended to become smaller and cleared up in the 

winter (33). 

The method by which the disease is transmitted is poorly under-

stood (51). The evidence suggests it is contagious (34) but the 

contagiousness is not marked (26). Attempts to transmit the disease 

have not been very successful (31 and 51). In the one case where 

transmission was achieved, three to six months vers required for 

lesions to develop (12). The suggestion has been made that a pre-

disposition is required for the development of bovine demodicidosis 

(26). 

The losses due to demodicidosis are difficult to assess. In 

Africa, many deaths may occur in serious outbreaks (19 and 21). It 
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has been suggested that losses are appreciable in the United States 

owing to the persistent blemishes caused by demodicidosis in show 

animals and in valuable pure bred herds (28), but the principal 

losses are attributed to the damage to hides and leather (2, 21, 

28, 37. 38, 39. 40, 41, 45, 48 and 49). In 1892, the damage to 

hides in the United States was estimated to be fully 20 per cent, 

with an average loss of 50 cents per hide (46), while more recent 

estimates indicate a loss of five million dollars per year (38 and 

51). 

In the early stages of development of demodicidosis, the damage 

in hides is confined to the openings of the hair pockets (39 and 

49). This may result without any sign of the akin disease being 

observed (43). I" later stages, the damage ia deep in the akin and 

can be easily located because nodules are obvious on the surface of 

the hide (49). In leather these are obvious as scars and depressions 

on the grain surface (49). If such leather ia split, as in upholstery 

leather, the contents of the nodules drop out leaving voids (38, 40, 

44, 45 and 49). 

In addition to being a parasitic disease of livestock and a cause 

of serious losses in the leather industry, it was suggested in 1942, 

that demodicidosis was a possible cause of non-specific tuberculin 

allergies (23). The investigations had excluded the possibility of 

infection with bovine, avian and human tubercle bacilli, and with so-

called skin tuberculosis. Later observations on small numbers of 

cattle, infected with demodectic mange, in which tuberculin tests 

were satisfactory, strongly suggest that demodicidosis was not a 
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MATERIAL AND METHODS 

The investigations in this study included both field surveys 

and experimentation. Cattle from the Ontario Agricultural College 

herds, Ontario Reformatory herd, Ontario Veterinary College ex-

perimental herd, eighteen accredited herds in the Counties of 

Wellington and Waterloo, a herd of twenty infected cattle obtained 

specifically for research on demodicidosis and cattle referred to 

the Ontario Veterinary College were used in the various projects. 

Studies were carried out also on infected hides found in the 

Beardmore and Co. Ltd., and Collis Leather Tanneries at Acton, 

Ontario and Aurora, Ontario respectively. In addition, one in-

fected goat was used. 

The methods used in the various phases of the work are given 

in the pertinent sections. 
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INVESTIGATIONS AND STUDIES ON 

DEMODICIDOSIS 
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PART I 

INCIDENCE OF DEMODICIDOSIS 
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Introduction 

Studies were undertaken to ascertain the incidence of demodicidesis 

in cattle and the influence of age, breed, and sex on its occurence. 

In addition, a survey of random samples of hides passing through 

tanneries was carried out, and a limited study was made regarding 

the geographical distribution of demodicidosis in Southern Ontario. 

Incidence in Cattle 

The studies on the incidence of demodicidosis in cattle were 

made on the Ontario Agricultural College herds and on 16 accredited 

herds in Wellington and Waterloo Counties. The latter herds were 

chosen at random from the list of herds due to be tuberculin tested 

during October and November, 1959* All cattle were examined once, 

except the lactating animals in the Ontario Agricultural College 

herd, which were examined monthly for a year. 

Methods 

The examination of each animal consisted of running the hand 

over the shoulders, axillae, brisket and neck to detect the presence 

of nodules. The loose skin in the axillae and on the brisket was 

also rolled between the fingers. Minute nodules were easily de-

tected in this way. During the early part of this survey the con-

tents of the nodules were examined microscopically. 

This technique consisted of placing a minute quantity of the 

nodular contents on a slide, adding a drop of mineral oil or glycerine, 



13 

covering with a coverslip and pressing it down to make a thin 

preparation. Examination under low power was sufficient to reveal 

the presence of mites. 

The data recorded for each animal were its age, breed and sex, 

and the presence or absence of the disease. 

Results 

The incidence of demodicidosis observed in 826 cattle in 19 

herds is listed in Table I. The incidence within herds varied from 

0 to 64*3 per cent; the average incidence was 40. 8 per cent. Tables 

II, III and IY show the age, breed and sex incidences recorded for 

these animals. The incidence in calves one year of age and younger 

was appreciably lower than that observed in older cattle. The 

youngest calf in which clinical evidence of the disease was observed 

was a five and a half month old Jersey. In cattle two years of age 

and older, the incidence recorded was from 41. 6 to 53*8 P*r cent. 

The incidence in the Hereford and Shorthorn breeds was much lower 

than that recorded for the other five common breeds examined. The 

incidence in bulls was about half of that observed in females, but 

the number of males examined was low. 

Table V, a comparison of single and repeated examinations in a 

herd is given. 

Incidence in Hides 

The incidence of demodicidosis in hides was studied at two 

tanneries. Calf skins and cattle hides were examined at Collis Leather, 



14 

TABLE I - INCIDENCE 0f DEMODICIDOSIS OBSERVED IN 
HERDS IN WELLINGTON AND WATERLOO COUNTIES 
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TABLE II - ACE INCIDENCE OBSERVED IN CATTLE 
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TABLE III - BREED INCIDENCE OBSERVED IN CATTLE 
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TABLE IV - SEX INCIDENCE OBSERVED IN CATTLE 
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Aurora, Ontario, and Beardmore and Co. Ltd., Acton, Ontario re-

spectively. The observations made on cattle hides took place 

over the period of a year (See Table VII). Investigation* regard-

ing the origin of the hides revealed that the hides passing through 

the tannery were "taken off" cattle from many areas of Canada. 

Methods 

Calf skins were examined after unhairing. They were handled 

in lots based on individual weights (See Table VI for classification), 

thus it was possible to record the incidence of lesions in each 

size of skin. 

Cattle hides were examined after 48 hours lime-sulphide treat-

ment and unhairing. They were examined for the presence or absence 

of lesions. 

Results 

The incidence observed in calf skins is summarized in Table VI. 

An incidence of 7*7 P*r cent was recorded in 810 skins. It is 

interesting to note that demodectic lesions were not demonstrated 

in skins under 9 lbs. in weight. 

The incidence of demodicidosis in cattle hides is presented in 

Table VII. Over 24 per cent of the hides examined were infected. 

Infected hides included those with only one or two nodules as well 

as those with several hundred. The percentage of infected hides 

"taken off" was relatively constant regardless of the season or 

time of year. Side leather and sole leather hides appeared to be 

equally infected. 
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TABLE VI - INCIDENCE OF DEMODECTIC LESIONS OBSERVED 
IN CALF SKINS DURING TANNING 
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TABLE VII - INCIDENCE OF DEMODECTIC LESIONS 
OBSERVED IN HIDES 
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Geographical Distribution of Demodicidosis 
in Southern Ontario 

For approximately six months during 1959, all cattle referred 

to the Ontario Veterinary College for treatment were examined for 

demodicidosis. The locality from which each infected animal orig-

inated was recorded, and the distribution of the disease was then 

plotted on a county basis. 

Results 

The counties and localities from which infected animals were 

brought to the college are listed in Table VIII. The distribution 

if graphically depicted in Figure 1. 

Discussion 

The data demonstrate that a high incidence of demodicidosis 

is present in the cattle examined. Even so, the incidence recorded 

is probably lower than that which is actually present. It was 

shown that if cattle are re-examined over a period of time, a higher 

incidence is recorded. This observed increase in incidence is 

assumed to be due to the fact that the typical lesions are transient 

(28). 

A low incidence in calves and yearlings is shown. This is in 

agreement with previous observations (37 and 38). It was also 

noted that the disease is rarely observed in calves under six months 

of age. On the other hand, the disease was demonstrated in 9*12 pound 
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TABLE v111 - COUNTIES AND LOCALITIES FROM WHICH 
DEMODEX-INFECTED CATTLE WERE EXAMINED AT THE 

ONTARIO VETERINARY COLLEGE DURING 
THE FIRST SIX MONTHS OF 1959 
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TABLE VIII - COUNTIES AND LOCALITIES FROM WHICH 
DEMODEX-INFECTED CATTLE WERE EXAMINED AT THE 

ONTARIO VETERINARY COLLEGE DURING 
THE FIRST SIX MONTHS OF 1959 
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Figure 1. Map of Ontario showing the geographical distribution 
of demodicidosis as determined by examination of 
cattle sent to the Ontario Veterinary College. 
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calf skins. The size of such skins indicate they are probably 

taken off three to five month old calves. The reason why few 

lesions were 8een in very young calves and in calf skins ia 

probably associated with transmission of the disease. A recent 

report atate8 a period of three to six months is necessary for 

clinical lesions to develop after infection (12). Thus it is 

unlikely that a high incidence of demodicidosis would occur in 

calves. 

A relatively low incidence was recorded in Hereford and 

Shorthorn cattle in comparison with that observed in the other 

breeds examined. This is difficult to explain, especially since 

the incidence observed in the Aberdeen Angus cattle was as high 

as that for the dairy breeds. 

The incidence of demodectic lesions in hides is somewhat 

lower than that recorded in the field survey. This may be ac-

counted for by the fact that in the field survey dairy cattle 

predominate, whereas in the tanneries a high percentage of hides 

is likely to be obtained from beef cattle. An additional explan-

ation may be that during the field survey, the majority of cattle 

examined were two years of age and older while it ia likely that a 

high percentage of the hides examined in the tannery were taken off 

cattle in the one to two year old age grouping. 

The distribution studies were limited, but show the rather 

widespread occurrence of the disease in Southern Ontario. Since 

demodicidosis occurs widely in Southern Ontario and has been shown 

to be present in over 24% of hides examined and also to be prevalent 

and widespread in the United States (15 and 28), it is likely to be 
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present in all areas of Canada in which cattle are raised. 
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PART II 

SIGNIFICANCE OF DEMODICIDOSIS 
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Introduction 

The significance of bovine demodicidosis is discussed with 

respect to the disease in cattle, as the cause of hide and leather 

damage and its relationship to non-specific tuberculin reactions. 

Demodicidosis in Cattle 

The observations on bovine demodicidosis were made on the 

Ontario Agricultural College dairy herd over a period of a year, 

on cattle referred to the Ontario Veterinary College and on 20 

experimental cattle. The lymph glands and other specimens used 

in the investigation of a possible internal phase were obtained 

from the 20 experimental cattle at slaughter. 

Methods 

The cows in the Ontario Agricultural College dairy herd were 

thoroughly examined once a month for a year. Records were kept on 

the type of lesions, the location of the lesions, fluctuations in 

the number of lesions, on the signs of irritation and changes in 

the hair coat. Nodular contents were frequently taken for micro-

scopic examination. 

For studies on a possible internal phase, portions of lymph 

glands, salivary glands, eyelids and muzzles were digested (See 

Table IX for list and number of organs examined). Approximately 

1. 5 gms. of each tissue was digested in 5*6 cc. of 10 per cent 

KOH in a centrifuge tube at 37°C overnight. The tube was then 



TABLE IX LIST OF TISSUES DIGESTED AND EXAMINED FOR DEMODECTIC MITES 



29. 

centrifuged at 3000 r. p. m. for two to three minutes. The residue 

was examined microscopically. 

In addition, portions of the eyelids were examined for mites 

using a technique found to be successful in the horse (8). Pres-

sure was applied to the margins of the eyelids with pliers having 

smooth jaws. The yellow material squeezed from the Meibomian 

glands was examined directly, using a drop of mineral oil and a 

coverslip on a slide. 

Results 

Two types of lesions were observed in cattle, namely nodules 

and small serum-like scabs or crusts. The characteristic lesion 

in all infected cattle was the nodule. Scab or crust-like lesions 

were observed only in a few cattle. 

Nodules were commonly found on the brisket, axillae, neck 

adjacent to the shoulders, forelegs above the knee, shoulders and/or 

withers. In heavily infected cattle, nodules were also found in 

other areas of the body such as the sides, back, hips, the sides 

of the face and intermandibular area. The number of lesions seen 

in cattle varied from three to four widely dispersed nodules to 

over a hundred in generalized cases. 

The nodules varied in size from that of a grain of sand to 

that of a pea or larger. In the loose skin of the axillae, brisket 

and neck, the nodules protruded from the skin surface more than in 

other body areas (Figures 3 and 4). Also in the axillae and adjacent 

areas, minute nodules were detected frequently by rolling the loose 

skin between the fingers. The minute nodules felt like a grain of 
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sand within the skin. In other regions of the body, nodules were 

observed as papules or thickenings in the skin. 

Nodules were an integral part of the skin. When the skin was 

rolled between the fingers or pulled, the nodules moved with it. 

This characteristic distinguished demodectic nodules from such 

subcutaneous swellings as haemal lymph nodes. < 

Nodular contents were composed of a gelatinous-like material, 

in which demodectic mites were always present (Figure 2). In the 

small nodules, the amount of tissue debris was scant. In many 

nodules it was common to find mites that were obviously dead and 

partly disintegrated together with normal looking ones. 

Some cattle showed considerable sensitivity to palpation of 

the smaller nodules. They demonstrated this by kicking, butting 

with the head or flinching when the sensitive areas were touched. 

The same animals did not mind palpation of adjacent nodule-free 

areas. In addition to being sensitive in certain areas, some 

cattle licked the areas of the axillae, brisket or shoulders in 

which small nodules were present. This suggested that the develop-

ment of some nodules caused an irritation. Licking was not a 

constant observation in cattle with demodicidosis. 

The second type of lesion observed in cattle was the formation 

of a small yellowish scab or crust on the skin (Figure 5). Such 

lesions were found on the shoulders, withers and the back adjacent 

to the withers and shoulders. In sleek, well groomed cattle, they 

were most obvious. In long-haired cattle, they were detected by 

running the hand over the surface of the body. 
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Figure 2. A photomicrograph shoving bovine demodectic mites as 
they appear in nodular material. 

Figure 3* Guernsey cow shoving typical nodular lesions on the 
brisket, neck and upper part of the foreleg. 
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Figure 4. Close-up photograph of the neck and brisket of cow in 
Figure 3, shoving the protrusion of the larger nodules 
from the skin surface. 

Figure 5. Holstein cow shoving scab-like lesions on the withers. 
In this cow the hair is long but the lesion at the tip 
of the index finger holding the hair aside is a typical 
scab-lesion. Several other lesions are present but are 
almost obscured by the long hair. 
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The scabs, crust-like in appearance, were formed by exudation 

from small openings in the skin. Each scab had a small tuft of 

hair incorporated into its structure. The scabs were easily picked 

off the skin. The tuft of hair always came away with the scab 

usually leaving the small opening in the skin visible to inspection. 

An exudate containing serum, blood, tissue debris and mites was 

frequently obtained from the openings by squeezing a fold of the 

skin. 

In cattle with scab lesions, nodules were also present. The 

opposite was not true, for cattle frequently were found with nodules 

but without scabs. 

In addition to the two types of lesions described above, two 

oases were observed which were characterized by small tufts of 

hair which stood out from the general level of the hair coat. 

(Figures 6 and 7)* Small papules were present in the skin beneath 

each tuft of hair. Demodectic mites were demonstrated in the serous 

exudate squeezed from such papules. Neither animal manifested any 

irritation or discomfort. 

Although several types of lesions were observed in demodicidosis, 

the general health of cattle was never noticeably affected. The 

lesions and symptoms observed were restricted to the skin. The 

disease was found in cattle in excellent condition as well as in 

unthrifty animals. It was also found in cattle raised under all types 

of husbandry. 

In one dairy herd of 74 cattle, there was a seasonal fluctuation 

in the number of lesions clinically visible from month to month. 
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Figure 6. Holstein cow showing a generalized demodicidosis in 
which small tufts of hair stand up from the body. 

Figure 7* Another view of the cow shown in Figure 6. Note the 
extensive lesions on the shoulders, side and back. 
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However, this fluctuation was not marked in all individuals. During 

late winter and in the spring until May or June, an increase in the 

number of lesions occurred. During the hot summer months when these 

animals were at pasture, many of the lesions regressed. In six 

animals, all clinical signs of lesions disappeared. In late autumn 

and early winter, small lesions again were discovered in these 

cattle. 

The study of lymph glands and other tissues from twenty infected 

cattle failed to reveal the presence of an internal phase of 

demodicidosis in cattle. Neither were mites found in the Meibomian 

glands, as they have been in sheep and horses. 

Demodicidosis as the Cause of Hide and Leather Damage 

Demodectic damage in hides and leather was studied first in 

the hides and subsequently in the leather from 20 experimental cattle. 

Infected hides passing through the tannery also were studied. 

Methods 

The hides from the experimental cattle were labelled at slaughter, 

then taken to the tannery. Here, they were stamped so that ident-

ification of the hides as finished leather would be possible. The 

primary examination of the hides was made after they were unhaired. 

(See Appendix A for an outline of the tanning procedure). 

At the tanneries, transmitted light was used to facilitate study 

of the lesions within the skin. An utility sealed-beam electric 

lantern was an ideal light source. The light was placed in direct 
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contact with the flesh side of the hide. Examination for lesion* was 

made from the grain surface. To facilitate counting and locating 

the lesions, the surface of the hides was marked with a carbon 

pencil into areas approximately one foot square. Areas correspond-
n 

ing to those marked on the hides were made on outlines of a hide 

drawn to scale. In this way it was possible to record the number 

and location of lesions in each hide. 

Prior to buffing and on completion of tanning, the leather from 

eight of the experimental hides was examined for demodectic damage. 

This damage was compared with the presence of demodectic lesions 

previously recorded in these hides. 

Results 

Upon direct examination of lime-sulphide treated hides, large 

nodules were prominent. Their contents were dark in colour against 

the dull grey of the wet hides. On the other hand, small non-

protruding nodules lying within the akin were difficult to see, 

except when they were near the grain surface (Figure 8). Enlarged 

openings on the grain surface also were quite readily observed 

(Figure 10). These were shown to be openings to nodules lying 

within the hide (Figureal2 and 13). Occasionally, small roughened 

areas or ragged depressions on the grain surface were observed. 

These defects were shown to be caused by the scab type of demodectic 

lesion because on several occasions hides with such lesions were 

sent to the tannery and when examined after unhairing, roughened 

or ragged defects were found in areas where scab lesions had origin-

ally been present. 
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While many lesions were seen by direct examination, a more 

satisfactory method of examining vet hides was to transmit light 

through them. When viewed in this manner, nodules were observed 

as dark spots (Figures 14 and 15). Nodules, which were too small 

to detect by direct examination were readily demonstrated by this 

technique. 

Nodules were observed to lie at different levels in the hide 

(Figures 8, 9, 11 and 16). The larger nodules destroyed a large 

part of the thickness of the hide. This resulted in weak spots 

or voids in the leather when the hide was tanned (Figure 18). 

The number of nodules actually counted in 20 experimental 

hides is shown in Table X. The number per hide ranged from 11 to 

637 with an average of 262 nodules. 

The location and distribution of nodules in the 20 hides re-

ferred to above, are shown in Plates I, II, III, IV and V. There 

was a widespread distribution of nodules over the surface of several 

hides. However, the common sites of infection in all hides were the 

shoulders and adjacent areas. 

The damage in leather due to demodicidosis depended upon the 

severity of the disease. If lightly infected, the damage seen in 

the finished leather was slight. However, leather made from heavily 

infected hides was practically valueless. 

A common defect found in leather made from demodectic infected 

hides was "pinhole damage". This type of defect was caused by the 

small openings in the grain surface of the hide which were shown 

to be associated with small nodules within the skin (Figures 10, 12 
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and 13). If many nodules were present, the pinhole damage was 

extensive (Figures 14, 15 and 17). 

Large nodules, and scab lesions in the hides caused a more 

serious type of defect. It was common to find eroded areas and/or 

ragged, roughened defects on the grain surface of the leather 

(Figure 18). If the grain surface over large nodules remained 

intact during tanning, such nodules were detected as slight de-

pressions in the leather or as voids in split leather. 

The examination of eight hides after unhairing, before buf-

fing and on completion of tanning (See Appendix A for tanning 

procedure) showed that the damage in these hides was restricted 

to areas where demodectic lesions were present. Both pinhole and 

large defects were observed in the same area of the leather. 

Defects were not seen in areas of the hides in which demodectic 

lesions were not recorded. The defects were more obvious in the 

leather when examined prior to buffing, staining and plating. The 

latter processes tended to cover up the smaller defects. 

Relationship of Demodicidosis to Non-Specific 
Tuberculin Reactions 

The animals on which this study was carried out were the eight-

een accredited herds referred to in Part I. In addition, twelve cows 

with atypical tuberculin reactions from other herds were alSO studied. 

Methods 

The cattle were examined for demodicidosis at the time of tuber-

culin inoculation. The identification and the presence or absence of 
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TABLE X - NUMBER OF NODULES IN EACH OF TWENTY EXPERIMENTAL CATTLE 
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Figure 8. Cross-section of a lime-sulphide treated hide showing 
two nodules; one is near the surface while the other 
is much deeper within the thickness of the hide. 

Figure 9. Cross-section of a lime-sulphide treated hide showing 
a large nodule. 
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Figure 10. A lime-sulphide treated hide showing holes in the grain 
surface which are in contact with nodules within the 
skin (See Figures 12 and 13). 

Figure 11. Cross-section of lime-sulphide treated hide showing 
nodules and their position within the thickness of 
the skin. 
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Figure 12. Lime-sulphide treated hide showing a minute opening 
in the grain surface just anterior to the tip of the 

scalpel blade. 

Figure 13. Same hide as shown in Figure 12. An incision has 
been made through the opening in the hide exposing 
the small nodule within the thickness of the skin. 
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Figure 14* A lime-sulphide treated hide shoving the appearance of 
nodules within the hide when viewed with strong 
transmitted light. 

Figure 15* A lime-sulphide treated hide viewed by transmitted 
light showing numerous small nodules. 
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Figure 16. Croak-section of lime sulphide treated hides shoving 
the various sizes of nodules and levels within the 
skin at which they exist. The large nodules protrude 
from the surface of the skin. 
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Figure 17. Finished leather shoving "pinhole" damage. 

Figure 18. Finished leather shoving eroded areas, ragged defects 
and voids in the grain surface caused by large nodules 
and scab lesions of demodicidosis. 
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PLATE I 

Outlines of hides from experimental animals 1, 2, 3 and 4 shoving 
number and location of demodectic lesions. 
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PLATE II 

Outlines of hides from experimental animals 5* 6, 7 and 8 shoving 
number and location of demodectic lesions. 

Right side of hide 6 lost during tanning. 
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PLATE III 

Outlines of hides from experimental animals 9' 10, 11 and 12 shoving 
number and location of demodectic lesions. 
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PLATE IV 

Outlines of hides from experimental animals 13. 14, 15 and 16 showing 
number and location of demodectic lesions. 
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PLATE V 

Outlines of hides from experimental animals 17, 18, 19 and 20 shoving 
number and location of demodectic lesions. 
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demodicidosis in each animal were recorded. 

The tuberculin used was of bovine origin containing about 1. 2 

to 1. 5 mg. P. P. D. in 1 cc. O. T. The intradermal dose was 0. 1 cc. 

Caudal fold inoculation only was used. Interpretation of tuberculin 

reactions was made by Health of Animals Field Veterinarians. 

Results 

Six hundred and fifty-four cattle were examined; 226 were in-

fected with demodicidosis. No atypical or non-specific reactions 

were observed in any of the b54 cattle examined. 

Among the 12 cattle examined which had given non-specific 

tuberculin reactions, five were infected with demodicidosis while 

the remainder were clinically free of the disease. 

Discussion 

The present study 8howa that demodicidosis is a cause of serious 

losses to the tanning industry of Canada. The extent to which hides 

are damaged depends upon the degree of infestation and the type of 

lesions present. Under the present methods of tanning, little attention 

is paid to demodectic lesions in wet hides. Many lesions lying within 

the hide are only recorded when reported aa damage in the finished 

leather. An effective method of detecting such lesions within the 

hide is to use transmitted light which outlines nodules aa dark areas 

in the hide. 

While the damage caused to hides and leather is very serious, 

demodicidosis in cattle ia relatively benign. Lesions in the skin 
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may be extensive, but cattle show no systemic symptoms. This lack 

of marked clinical symptoms probably accounts for the lack of interest 

shown in this disease by livestock breeders. 

The different types of skin lesions described, namely nodules, 

scabs or small papules are probably part of a disease pattern as 

suggested by Koutz (26). The small scab-like or crust-like lesions 

are believed to be early stages of the disease (31). In the present 

study, these lesions were readily detected in some animals, and 

never observed in others. Whether these lesions develop in all 

cattle has still to be ascertained. 

In the one herd under observation for one year, there was a 

seasonal fluctuation in the number of lesions, but this was not 

great and whether or not it occurs in all cattle was not determined. 

However, this phenomenon was reported also in the United States in 

1932 (31). Since the disease causes cattle breeders, unlike the 

tanners, little concern, it is no surprise that seasonal fluctuations 

in the disease are not noticed. 

Under methods of tuberculin testing in Canada, demodicidosis is 

not the cause of non-specific reactions. If an antigenic relationship 

does exist between demodectic mites and tuberculin, it is not great 

enough to influence the tuberculin reaction. Otherwise a certain per-

centage of the 226 demodectic infected cattle should have given non-

specific tuberculin reactions. These findings are contrary to Hedstrom's 

* 

observations in Sweden in 1942 (23), where he observed that in herds 

in which cases of demodicidosis were encountered, a large number of 

the animals displayed tuberculin allergia. 
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PART III 

DIAGNOSIS OF DEM0DICID0SIS 
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Introduction 

The studies on diagnosis dealt with three aspects of the problem. 

These were recognition of the disease in cattle, the recognition 

of lesions in hides and leather and the possible use of an intradermal 

reaction to diagnose early infections in which clinical signs are 

not evident. 

Recognition of Demodicidosis in Cattle 

Bovine demodicidosis was studied in hundreds of cattle. In this 

way it was possible to study and characterize the lesions. 

Methods 

The methods of diagnosis studied, included direct examination, 

palpation of the skin and microscopic examination of akin scrapings 

and nodular contents. Nodular contents were obtained by lancing 

the skin over the nodules with a scalpel under aseptic conditions. 

The technique used to examine nodular material was described in 

Part I. Skin scrapings were boiled in five per cent KOH in a cent-

rifuge tube until softened. After centrifugation, the residue was 

examined microscopically for demodectic mites. 

Results 

Nodules and other lesions could be detected by direct examination 

in cattle which were clipped or which had short and sleek coats. 

Direct examinations were best performed in sunlight (Figures 3 and 4)* 



79 

A second, more effective diagnostic method, was to run the 

hand over the body of the animal. Over the shoulders and adjacent 

areas, the nodules were found to be more prominent. Nodules were 

shown to be an integral part of the skin. If the skin was pulled 

or rolled between the fingers, the nodules moved with it. Minute 

nodules gave the same sensation as rolling a grain of sand between 

the fingers. 

Demodectic mites were always demonstrated in the nodules ex-

amined. On the other hand, mites were never demonstrated in super-

ficial skin scrapings except when the scab lesions, described in 

Part II, were scraped. If mites live on the skin surface, as well 

as within the skin in nodules, such an existence must be transitory. 

Thus, the nodules were shown to be characteristic and dia-

gnostic of bovine demodicidosis. 

Recognition of Demodectic Lesions in Hides and Leather 

Hides from experimental cattle and infected hides found in the 

tannery were used for this study. 

Methods 

Hides were examined by direct examination and by the use of 

transmitted light (See Part II for technique). Samples of lesions 

were also collected and examined microscopically. 

Results 

It was difficult to detect nodules and lesions in green hides. 

The stiffness of the hides prevented palpation of the nodules which 
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were also obscured by the hair. 

In lime-sulphide treated, unhaired hides, demodectic lesions 

were more easily detected. Many of the larger nodules were seen 

by direct examination while all demodectic lesions, both large and 

small, were easily recognized by transmitting light through the 

hides which made the lesions appear as dark spots. (See Part II 

for description of lesions). 

In leather, gross defects were obvious on the grain surface. 

Pinhole damage was not so pronounced. However, pinhole lesions 

were easily seen if the grain surface of leather was viewed obliquely 

in the presence of strong incidence lighting (Figure 17). 

Intradermal Tests 

The animals on which intradermal tests were performed belonged 

to the Ontario Veterinary College experimental herd, the Ontario 

Reformatory herd and the demodicidosis experimental herd. 

Methods 

Three experiments were performed. In Experiment I, four animals 

from the Ontario Veterinary College experimental herd were used. 

Experiment II was conducted on 59 animals in the Ontario Reformatory 

herd. The antigen used in Experiments I and II was made with Demodex 

caprae. Experiment III was performed on eight experimental cattle 

using an antigen made with D. bovis. D. caprae were initially used 

to make antigens because large quantities of mites relatively free 

of tissue debris were more easily obtained from goats than from cattle. 
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The antigen was prepared using a technique previously described 

for making Ascaris antigen (46). Nodular contents were dried for two 

days at 37°C; subsequently they were pulverized. This material was 

then extracted with Coca's solution (sodium chloride 0. 5%, sodium 

carbonate 0. 275% and phenol 0. 4%) for 10 days at 4°C. After centrifugation, the supernatant fluid was stored in ampules at - 10°C. 

The control antigen was a one per cent solution of peptone in phenol 

saline. 

In Experiments I and II, the tests were performed on the flanks. 

In Experiment III, the neck anterior to the shoulders was the site 

of injection. Prior to injection of antigens, the hair was clipped 

and the skin swabbed with alcohol. 

Three injections were made in each animal. They were 0. 1 cc. 

of control antigen, 0. 1 cc. of 1/1000 test antigen and 0. 1 cc. of 

l/lOO test antigen. The thickness of the skin in each injection 

site was measured with calipers before inoculation and on each of 

three days following the injections. 

Results 

Experiment I, Two of the four cattle had clinical demodicidosis. 

Approximately 30 minutes after the inoculations, wheals developed. 

The wheals were transitory and regressed in three to four hours. On 

the third day after inoculation, a slight thickening developed at 

the injection sites of the 1/100 and 1/1000 test antigens in both 

demodectiC-infected cattle. Thickenings were not observed in the 

non-infected cattle. 

Experiment II. Thirty-two of the 59 cattle used in this test 
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were naturally infected with demodicidosis. Transitory wheals were 

again observed after the inoculation of the antigens. Seventeen 

Demodex-infected cattle showed an increase in skin thickness on 

the third day post-inoculation. Six Demodex-free cattle also 

demonstrated an increase in skin thickness. Increases in skin thick-

ness varied from 1 - 4*5 m"* However, of the total 23 cattle giving 

a reaction, 17 also reacted with the control antigen. Thus the re-

sults were inconclusive. 

Experiment III. All eight cattle were infected with demodicidosis. 

Transitory wheals again developed. No other reactions were observed. 

Discussion 

The clinical observations made on cattle show that demodicidosis 

is readily diagnosed in most individuals. Nodules are characteristic, 

but they are obscured by the hair in long-coated animals. Therefore, 

diagnosis is dependent upon a manual examination of each individual 

which is time-consuming and presents difficulties in cases where the 

lesions are minute. To obviate these disadvantages, the development 

of a satisfactory intradermal test would be useful. However, based 

on the results and under the conditions of the intradermal tests 

performed in this study, a specific sensitization of the skin by 

demodectic mites is not produced. 

The recognition of demodectic lesions in wet unhaired hides 

presents no difficulties, especially if the technique of passing 

light through the hides is used. In leather, the damage resulting 
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from demodicidosis depends upon the stage of infection. Early 

infections cause pinhole damage which is easily missed unless the 

hides are carefully examined. The more advanced stages of the 

disease cause damage which is obvious on the grain surface. 
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GENERAL DISCUSSION 

Prior to the undertaking of the present studies, the disease 

in Canada was infrequently reported in the literature. Yet, the 

tanners were attributing great losses in leather owing to it (20) 

and this led to the belief that the disease exists in a non-clinical 

form in most cattle under Canadian conditions. However, the 

surveys in cattle and in hides show that demodicidosis is a common 

parasitic infection in the Canadian cattle examined. 

Although systemic symptoms of debilitation, emaciation and 

death recorded in cattle in Africa and Madagascar have not been 

observed so far in Canada, demodicidosis is diagnosed with little 

difficulty, if the time is taken to examine cattle thoroughly. 

Nodules in the skin are diagnostic. Thus, if the disease has a 

non-clinical form, it is in the early stages when the nodules are 

small and easily overlooked. 

While small nodules may be overlooked in the skin of cattle, 

in fleshed unhaired hides even small nodules are demonstrated with 

ease by transmitting light through the hide. They appear as dark 

spots when viewed from the grain surface. This technique, if in-

stalled in the tanning procedure, would enable tanners to select 

hides that were free of demodectic lesions early in the tanning 

process. 

The study made on hides and leather shows that demodicidosis is 

a major cause of leather damage. The damage is of two types. In the 

early stages of the disease, the damage consists primarily of pinholes 
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in the grain surface of the leather. In heavy infections where the 

nodules are large and well developed, large holes and voids result 

in the leather. Both types of lesions frequently occur together 

in the same hides. 

Early in the above studies, the possibility of a specific skin 

sensitization to demodectic mites seemed worthy of investigation. 

Hedstrom, in 1942, (23) had suggested that demodicidosis was a 

cause of non-specific tuberculin reactions. If a specific skin 

sensitization was present, as Hedstrom's work suggested, then there 

was the possibility of a specific intradermal test being developed. 

However, the investigations undertaken show that demodicidosis is 

not the cause of non-specific tuberculin reaction, nor is a specific 

skin sensitization to a homogenized extract of demodectic mites 

produced. 
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SUMMARY 

1. A survey on the incidence of demodicidosis was made on 

828 cattle, on 2142 cattle hides and on 810 calf skins. 

2. The mean incidence in cattle was 40. 8 per cent, 24. 1 

per cent in hides, and 7*7 per cent in calf skins. 

3. The incidence was relatively constant in cattle two years 

of age and older. The incidence ranged from 41. 6 to 53*8 per cent 

within the various age groupings. In calves and yearlings the 

incidence was 15*4 and 28. 8 respectively. This lower incidence 

in younger animals was attributed to the slow development of the 

disease. 

4. The disease was recorded in Holstein, Ayrshire, Guernsey, 

Jersey, Hereford, Shorthorn and Aberdeen Angus breeds of cattle. 

5. The incidence in the Hereford and Shorthorn cattle examined 

was 21. 5 and I9. 6 per cent respectively while the incidence was 

41 per cent or greater in the other breeds. 

6. The distribution of the disease was shown to be widespread 

in Southern Ontario. 

7. The various types of lesions associated with demodicidosis in 

the living animal were described in some detail. 

8. Nodules were shown to be the most common type of lesions and 

were characteristic and useful in the diagnosis of the disease in 

cattle. 

9. The disease in cattle was described as being benign. The 

lesions and symptoms were confined to the skin. 



87 

10. A alight seasonal variation in the disease, based on one 

year's observations, was described. 

11. An internal phase of bovine demodectic mites was not 

demonstrated. Superficial and internal lymph glands and other 

tissues from 20 naturally infected cattle were digested and ex-

amined during this study. 

12. Examination of the eyelids of 20 infected cattle showed 

that bovine demodectic mites, unlike equine and ovine mites, do 

not commonly inhabit the Meibomian glands. 

13* The gross appearance of demodectic nodules in hides was 

described in some detail. 

14. The distribution of demodectic lesions over the surface 

of hides was demonstrated for 20 animals. Common sites for 

nodules were the shoulders and adjacent areas, although nodules 

were found scattered in other parts of the hides. 

15. The average number of nodules in 20 infected animals was 

shown to be 262 nodules. 

16. Demodicidosis was shown to cause various types of defects 

in leather, which varied from pinhole to void8. 

17* Demodectic lesions were studied in the hides of eight 

cattle throughout the tanning process. The only damage observed 

in the finished leather occurred in the areas where demodectic 

lesions were present in the hides. 

18. Under Canadian methods of tuberculin testing, demodicidosis 

was shown not to be the cause of non-specific tuberculin reactions. 

19. Demodicidosis was demonstrated to be relatively easy to 
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diagnose provided a thorough examination was made on each animal. 

20. A method to facilitate finding demodectic lesions in vet, 

unhaired hides was developed. This involved transmitting a strong 

light through the hide. Nodules showed up as black areas or spots 

in the hide. This technique if installed in the tanning procedure 

would enable tanners to screen hides for demodectic lesions before 

they were processed into leather. 

21. A specific sensitization of the skin by demodectic mites 

was not demonstrated. 
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APPENDICES 

A. An Outline of the Tanning Procedure. 

B. An Attempt to Control Demodicidosis with a Systemic Phosphate 
Insecticide. 
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APPENDIX A 

An Outline of the Tanning Procedure 

1. Wash in water for four hours. 

2. Soak in water for 18-20 hours. 

3. Green flesh (Removal of flesh, fat and fascia from flesh side 
of hide). 

4. Lime-sulphide treatment for 48 hours. 

5. Unhairing (Photograph I). 

6. Bating (panereatic enzyme treatment to remove impurities). 

7. Pickling (sulphuric acid treatment to lower pH). 

8. Chromic tanning (hydroxy chrome sulfate cures the hide). 

9* Wring (removes excessive moisture). 

10. Sort (hides selected for types of leather). 

11. Split. 

12. Shave. 

13- Fat liquor (sulfated meatfoot or cod oil to soften the leather). 

14. Retan or Dyeing. 

15. Wringing and Drying. 

16. Pasting (drying operation). 

17. Further Drying at high temperature. 

18. Wash to remove paste. 

19. Staking (softening process) (Photograph II). 

20. Trim 

21. Buffing. 

22. Crust sorting (selection for leather types). 
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23- Dyeing (preparing for finished coats). 

24. Plating to get gloss or to bring up finish. 

26. Shipping and distribution. 
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Photograph I. View of the unhairing machine in operation. 

Photograph II. View of the staking machine in operation. 
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APPENDIX B 

An Attempt to Control Demodicidosis with a Systemic Organic 

Phosphate Insecticide. 

Introduction 

As the investigations on bovine demodicidosis progressed, it 

became obvious that the disease was common in Canadian cattle. 

Control was considered, but a specific treatment is not known (l). 

Since demodectic nodules were found in the skin, it was reasoned 

that the ideal treatment would have to be an acaricide capable of 

penetrating the skin in order to reach the mites. The chemical of 

choice appeared to be 0. 0 - Diethyl 0-(3-chloro-4-methyl-7-coumarinyl) 

phosphorothioate. * This systemic organic phosphate insecticide is 

absorbed through the skin and is used to control warbles and lice. 

Experimental Animals 

Twenty infected cattle were used; twelve were sprayed, eight were 

kept as controls. 

Methods 

The animals were kept on pasture. The twelve test cattle were 

sprayed on June 25, 1959* Six were re-sprayed on August 18, 1959* 

The animals were examined weekly to detect any possible regression 

in the disease from a clinical point of view. 

The spray was applied as a 0. 5% aqueous suspension of the 

wettable powder under 400 pounds pressure per square inch using an 

"Ironside" orchard sprayer. Approximately a gallon of insecticide 

* Co-Ral made by Chemagro Corporation, 437 Fifth Avenue, New York 6, N. Y. 
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vaa applied to each animal per spraying. Each animal was thoroughly 

wetted with spray. Twelve animals were slaughtered on October 21, 

1959* The remainder on January 5t I960. The hides were taken to 

the tannery where the number of nodules per hide were counted. 

Results 

The weekly clinical examination of the cattle alter spraying 

did not reveal any detectable reduction in the number of lesions. 

The results of the studies on the hides after slaughter are 

summarized in the following table. (See page 91). 

Spraying did not appear to cause any reduction in the average 

number of nodules per animal. 

Discussion 

The interval of 60 days or longer before re-spraying and 

before slaughter are recommendations of the manufacturer of this 

insecticide. When it became obvious that a single spraying was 

ineffective against demodicidosis, a second spraying was done on 

half of the test animals. The results showed that two sprayings 

were ineffective. 

Conclusions 

0. 0 - Diethyl 0-(3-chloro-4-methyl-7-coumarinyl) phosphorothioate is not an effective treatment for demodicidosis in cattle 

under the conditions of the experiment described. 
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