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Genexral Articles

THE CONCEPT OF VETERINARY PUBLIC HEALTH AND ITS
APPLICATION IN THE WORLD HEALTH ORGANIZATION*

By
MarTIN M. KAPLAN, A.B.,, V.M.D.,, M.P,H.,
World Health Organization, Geneva.

In all disciplines the emergence of new concepts is a sign of
vitality and a basis for growth. The history of veterinary medicine is
rich with scientific discoveries and innovations which have had a
beneficent effect on mankind. The opportunity now presents itself to
the veterinary profession to make another type of contribution to
human society. This opportunity is embodied in & new concept —
veterinary public health — which in its present form has existed for less
than a decade. Since to some groups in the veterinary profession this
concept appears vague and amorphous, it is the purpose of this account
to place it in clearer perspective, principally by outlining how it has been
and may be applied to specific problems.

The distinguishing characteristic of veterinary public health is its’
concern with any linkage between human and animal health problems,
In its work it seeks to form a coherent and effective pattern of organiza-
tion and activities out of the total knowledge and resources available
from groups and individuals dealing with such linked problems. In this
endeavour, which involves innumerable human and scientific variables,
no exact procedural criteria can be formulated and reliance must be
placed on scientific knowledge, a flexibility of approach and adaptability
to individual conditions.

Veterinary public health has been defined as comprising “all the
community efforts influencing and influenced by the veterinary medical
arts and sciences — applied to the prevention of disease, protection of

*From the Proceedings of the XVth International Veterinary Congress,
Stockholm, 1953, Part I, Vol, 2,
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life, and promotion of the well-being and efficiency of man. This is g
panoramic definition ; in concrete terms, the principal functions of public
health veterinarians are :

(1) The provision of expert technical advice and the promotion of
activities in the control and eradication of zoonoses ;

. (2) The development and supervision of food hygiene practices,
with particular reference to diseases transmissible from animal to man,
in collaboration with epidemiologists, sanitary engineers, bacteriologists
and other specialized personnel.

(3). The co-ordination of work and resources of groups or agencies,
private or official, dealing with coinciding interests of human and animal
health,

(1) The concise term ‘‘zoonoses” has gained wide acceptance as
denoting that group of animal diseases transmissible to human beings.
A Joint WHO/FAO Expert Group on Zoonoses, convened in 1950,
listed over 80 diseases naturally transmissible between animals and man.
The relative importance of these diseases varies according to countries.
Zoonoses of importance in large areas of the world include bovine
tuberculosis, brucellosis, anthrax, rabies, leptospirosis, the arthropod-
borne viral encephalitides, Q fever, hydatidosis, salmonellosis, psittacosis,
plague and tularemia. Other zoonoses, such as trichinosis, taeniasis,
leishmaniasis, erysipeloid (swine erysipelas), endemic typhus and jungle
yellow fever are troublesome but more localized in certain countries.
Diseases like vesicular stomatitis, foot and mouth disease, Newcastle
disease and certain ancylostomiases (those causing ‘“‘creeping eruption’’ in
man), although widespread in animals, cause only minor illnesses in man.

The prevention and elimination of zoonoses in human beings
depends in large part on the control of these diseases in animals. The
public health veterinarian assists in this task, as stated above, by
providing expert techmical advice on these diseases and by promoting
activities for their control and eradication. Examples of this type
of activity are given throughout this paper.

(2) Food hygiene, particularly in regard to milk and meat, is
another major aspect of veterinary public health. The primary purpose
of good milk and meat hygiene is to prevent transmission of disease to
man through food products; thus it is essentially a public health
function. The secondary aims of food hygiene, such as the decrease of
food losses and prevention of disease transmission through food by-
products to other domestic animals, are responsibilities of food and
agricultural authorities. Thus, the public health veterinarian, because
of his training and connection with other authorities concerned, is best
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suited to supervise the food hygiene practices affecting the transmission
of animal-borne diseases. Public health supervision, including the
contributions of the veterinarian and other specialists, should begin with
the cow on the farm, that in meat hygiene when the animal leaves the
farm or enters the slaughterhouse, and should terminate when the food
product is ready for delivery to the potential consumer.

(3) The co-ordinating function merits a separate listing, firstly
because of its great importance in many spheres of health activity,
including the zoonoses and food hygiene; and secondly, because the
amalgamation of human and animal health interests is a primary concern
of public health veterinarians, whereas other groups pursue, in the main,
only one aspect of the total problem.

Through co-ordination of work in the human and animal health
field, a greater economy of effort may be achieved by avoidance of
overlapping responsibility and, in addition, activity may be extended into
important and untouched areas. Experience has shown that zoonoses
problems, for example, by their very nature, cannot be met adequately
by the separate endeavours of health and agricultural authorities,
Indeed, veterinary public health first received recognition from its
accomplishments in co-ordinating the efforts of public health and
agricultural groups, and by utilizing their unexploited resources for a
concerted attack on specific zoonoses. In this connection, public health
veterinarians have influenced public health departments to give many
forms of assistance to agricultural authorities in carrying out animal
disease control programs. This assistance has taken the form of
financial subsidies in bovine tuberculosis and brucellosis control programs,
fostering research in these diseases, promoting epidemiological surveys in
these and newly emerging problems such as Q fever and leptospirosis,
and by direct participation and propaganda assistance in the control of

rabies and hydatidosis.

The importance of co-ordination and its successful application by
public health veterinarians is particularly notable in rabies control
activities where previously very little has been achieved through
separate efforts of the various agencies concerned. In this field, the
public health veterinarian has brought about an integration of effort and
resources of public health and veterinary diagnostic laboratories,
practising physicians and veterinarians, lay and professional societies,
wildlife control authorities and law enforcement agencies, and health
and agricultural organizations.

The interests of human and animal health also coincide in the
realm of biological science. Here, the public health veterinarian can
aid importantly by creating lines of contact between technical groups

!
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and by promoting development of their common work. Thus, his
knowledge and active participation are of much value in phases of
microbiology, comparative pathology, nutrition, therapeutics, oncology,
surgery and epidemiology, to name only a few of the many and
variegated disciplines involved.

There has been uncertainty in regard to the administrative
placement of the public health veterinarian in government services.
In the past, veterinarians occupied with public health functions have
often been unsatisfactorily located in agriculturc departments. Recently,
from a clearer recognition of the functions of public health veterinarians
and to increase their operative effectiveness, many countries have
established separate veterinary public health units within municipal,
district or national departments of health. The wide application of this
measure indicates that it is meeting a real need. At present, recognition
of the importance of the veterinarian in the field of public health is
signalled by the fact that he is increasingly accorded equal adminis-
trative rank with his medical colleague.

Thus, an unusual opportunity is presented for the veterinary
profession to expand its scope and make an important social contribution
by accepting and fulfilling the responsibilities of veterinary public health.
The accomplishment of this end can be achieved largely by new
syntheses and new applications of available resources attuned to scientific
and social progress.

Who activities in veterinary public health

" The World Health Organization (WHO), soon after its establish-
ment in 1948, was requested by its member countries to take action in
the field of veterinary public health in order to meet the needs of these
countries on both national and international levels. In implementing
these requests, WHO early associated its veterinary public .health
activities with the veterinary responsibilities of its sister agency in the
United Nations, the Food and Agriculture Organization (FAO), and with
other international organizations, such as the Office International des
Epizooties (OIE), the International Veterinary and Micx:obiologi‘ca]
Congresses, and the Pan American Sanitary Bureau (the Regional Office
for the Americas of the World Health Organization),

WHO fulfils its veterinary public health obligations through
implementation of several courses of action: (a) the provision of
specialists to advice government agencies; (b) the organization of
regional meetings or conferences to consider and act upon questions of
common concern to the countries involved ; (c) meetings of committees
of recognized experts in a specific field to summarize the latest advances
in that field, and to recommend courses of technical action to guide
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WHO technical policy; (d) coordination and promotion of research
activity ; (e) organization of technical training courses for field and
laboratory workers ; (f) publication of documents on technical subjects ;

and (g) the granting of fellowships to countries to cnable recipients to
study abroad.

The highlights of the work in veterinary public health carried out
by WHO will be summarized below.

A. Zoonoses.—A joint WHO/FAO RExpert Group on Zoonoses was
convened in 1950 to consider certain problems in veterinary public
health, with special emphasis on bovine tuberculosis, anthrax, hydati-
dosis, Q fever and psittacosis, A similar meeting is to be held late in
1953 or 1954 and will probably deal .with the arthropod-borne viral
encephalitides.

Five zoonoses, namely bovine tuberculosis, rabies, Q fever
brucellosis and leptospirosis were considered at a seminar for 20
European countries sponsorad by WHO and FAO in Vienna in
November 1952. The proceedings of this seminar contain up-to-date
information on field control’and laboratory procedures in regard to these
diseases.

In addition to their having been considered at meetings of expert
groups and seminars, several of the zoonoses have formed the major
part of the operating program of WHO. This work will be discussed
briefly.

Rabies.—~A WHO Expert Committee on Rabies was convened in
1950 to review the status of the disease from the standpoint of
prevention in human beings and animals and research required on
different aspects of the disease. Following this meeting, the Committee
issued its first report making specific recommendations on these aspects
of rabies. A second meeting of the Committee is scheduled for
September 1953. Activities of WHO arising out of the Committee’s
recommendations are considered in another paper being given at this
Congress.

A regional rabies meeting was sponsored by WHO to meet
requests from countries in three of its regions—Eastern Mediterranean,
South-East Asia and Western Pacific. This meeting, involving lectures,
discussions, demonstrations and laboratory training was held in India
for two weeks in July 1952, and was attended by 55 medical and veteri-
nary workers in rabies from 23 countries. WHO rabies consultants
acted as discussion leaders and supervised the laboratory sessions.
Based on the papers prepared by the discussion leaders for this meeting,
WHO has published a brochure eatitled “ Laboratory Techniques in
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Rabies ” which should prove very useful to laboratory workers on this
disease throughout the world.

In addition, WHO rabies consultants were sent on request to
various countries to give advice and assistance on the production of
vaccines and field control of rabies. These countries included Northern
and Bouthern Rhodesia, Iraq, Greece, Israel, Yugoslavia, Spain, Ceylon,
Malaya, Indonesia, Thailand, India and Mexico. Moreover, fellowships

were awarded to individuals in several of thesc countries to enable them
to study abroad.

It is planned to hold a meeting for African and South American
countries late in 1953, similar to the one held in India.

Q Fever.—Because of the fpparently increasing importance of this
disease throughout the world, a WHO sponsored survey of Q fever was
undertaken in 25 countries. The results of this survey indicate that the
disease is present in many countries hitherto believed to be free of
infection. Research on the epidemiology of Q fever is being encouraged
by WHO to obtain better knowledge of the disease as it affects animals
and its transmission to man.

WHO will shortly establish an international standard anti-Q
fever serum for use in medical and veterinary diagnosis. (The work of
WHO in the field of international standards of biological products will
be considered by Dr. Stableforth at this Congress.)

Bovine Tuberculosis—WHO has stimulated interest of public
health authorities in various countries and has encouraged them to
co-operate with agricultural authorities in the suppression of this disease
in animals. In addition, WHO has established an international standard
for mammalian PPD tuberculin and has forwarded work on such research
problems as BCG vaccine, typing of the tubercle bacillus, and studies
on extra-human sources of infection in highly infected human population
groups of the Eastern Mediterranean Region.

Brucellosis.—Two joint FAO/WHO Expert Panel and Committee
meetings were held, in 1950 and 1952 respectively, to advise on control
procedures and research required on this world-wide problem in man and
animals. The reports of these meetings are available and contain
detailed instructions and recommendations on human chemotherapy,
diagnostic and other laboratory procedures for man and animals, and
field control in animals. The recommendations contained in these
reports have exerted an important influence on brucellosis work inter-
na.f.iona.lly; in particular, they have been instrumental in introducing
uniform procedures and practices in countries where the multiplicity of
stmmds '?.nd criteria used in brucellosis work have been a source of
confusion in evaluation of field and laboratory results.
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One of the important international advances in the past few years
in the attack on brucellosis has been the establishment of 13 FAO/WHO
brucellosis centres in various countries of the world. These centres are
located in Australia, Argentina, Denmark, France, Greece, India, Italy,
Mexico, Turkey, Union of South Africa, United Kingdom, United
States and Yugoslavia. The centres are used: for the preparation and
testing of antigens, vaccines and other biological products ; as diagnostic
centres ; to stimulate studies of brucellosis prevalence in man and
animals; to forward programs of brucellosis control in animals ; for
research on special problems, such as chemotherapy in human beings
and bacteriological studies ; and as teaching and information centres for
their own and nearby countries.

Over 100 brucellosis documents containing advance research
information supplied by the FAO/WHO brucellosis centres and members
of the FAO/WHO Expert Panel on Brucellosis have been published in
mimeographed form and circulated to brucellosis workers throughout the
world. This rapid exchange of research information has been a very
valuable tool in co-ordinating work on this disease.

WHO brucellosis consultants were sent upon request to Spain,
Israel, Turkey, Greece, Yugoslavia and Mexico, and in December 1952
directed a brucellosis meeting for medical and veterinary workers of 10
South American countries in Chile. This meeting was designed to
introduce standardized laboratory techniques in these countries.

Swine influenza—The XIVth International Veterinary Congress
requested WHO to attempt a clarification of the relationship, if any,
between human and swine influenza. Several strains of virus isolated in
different countries from field cases of swine influenza were therefore
gubmitted to the WHO World Influenza Centre in London for study
and comparison with human influenza strains. The resulls of this
indicate that although the swine influenza strains examined are related
to some human influenza strains (A group), the disease in swine at the
present time is not of significant importance to human influenza
epidemics as encountered in recent years. Because of suggestive evidence
of epidemiological relationship in the past betw_een the human and swine
disease, however, the WHO Expert Committee on Influenza, after
considering the results of the comparative study, recommended that
continued research on this question be carricd out.

Leptospirosis.—Recent work has revgaled that domestic animals
play an important role as reservoix:s of this disease in relation to man.
Steps were taken by WHO to assist in the co-ordination of research
work in the field, With particular reference to the clarification of typing
procedures and diagnostic methode.
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Hydatidosis—Technical assistance on large-scale control programs
in Liatin American countries was given by the Pan American Sanitary
Bureau (WHO Regional Office for the Awericas). A unique feature of
this assistance was the preparation of a popular booklet of colored
cartoons explaining in simple terms the control of the disease. This
booklet was distributed to the population where control programs were
undertaken.

B. Food Hygiene—~Work in the field of milk and meat hygiene
has been carried on jointly by WHO and FAO. Special consultants in
these ficlds were sent on request to more than 20 countries.

FAO and WHO sponsored and published a brochure on milk
sanitation covering all aspects of milk pasteurization, and will conduct a
training course for operators of pasteurization plants in Rowc in
November 1953.

A WHO/FAO meeting on Meat Hygiene is scheduled for
Buropean countries in 1954 to discuss their problems in this field.
Later in the same year, a WHO/FAO Expert Committee on Meat
Hygienc is planned in order to make recominendations on desirable
procedures for the guidance of government agencies dealing with this
question.

C. The development and strengthening of Veterinary
Public Health Services

Aside from the technical activities considered previously, WHO
has been offering services designed to facilitate and strengthen the
organisation of veterinary public health units in government health
gervices. These services include the provision of consultant advice to
governments upon request, the training of personnel, and the establish-
ment of an information service on veterinary public health problems.

WHO consultants have visited many countries to assist in the
establishment of veterinary public health units and specialized services
within these units (rabies, meat and milk hygiene, etc.). Consultants in
such specialized fields almost always undertake, as part of their work,
the training of local professional and lay personnel. Indeed, the
problem of increasing the number of veterinarians and associated
trained personnel is of fundamental importance in practically all parts
of the world. For this reason, assistance has been given wherever
possible in strengthening veterinary schools and in the training of
post-graduate veterinarians by means of fellowships. Reference has
been made previously to a number of training courses and seminars
which also serve partially to meet the need for more and better trained
personnel. : :
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. Innumerable requests are received by WHO from government
services and individuals on various aspects of veterinary public health.
As mentioned earlier, authoritative documents have been published by
WHO and FAO on the major zoonoses and on milk hygiene, which have
served a very useful purpose in answering queries on technical subjects.
In z?,ddition, requests are received concerning laws and regulationgin
various countries, for technical articles not available locally, and for
assistance in obtaining strains of micro-organisms and biological
products, These requests are complied with as far as is possible within
the resources of WHO, or are referred to the proper authorities.

. W_HO 'has carried out the veterinary public health activities
f)uthned in this-paper in response to specific requests from countries and
in fulfilment of its obligations under the WHO Constitution.

The future plans of WHO include provisions for continuation
agd expansion of these activities, subject to the availability of funds,
with the belief that they constitute an appreciable contribution to the
health and welfare of mankind. ‘

FEEDING OF ORGANIC INSEGTICIDES TO CHICKEN
AND ITS EFFECT ON THE CONTROL OF
ARGAS PERSICUS (oken).

By

P. Banarama MEenoxn, C. M. Sex Gurra aND B. C. Basu,
Indian Veterinary Research Institute, Izatnagar, (U. P.,)

In a previous communication, Menon, Sen Gupta and Basu (1951)
reported the results of a series of experiments conducted on the effect
of feeding different doses of DDT, BHC, Pyrethrum and Derris root
powder to chickens on their ectoparasites, such as lice and ticks, and
they cited previous literature on the subject. In the present series of
experiments the effect of feeding chickens with three organic insecticides
—~Lethane, Rhothane and Toxaphene—on Argas persicus (Oken) was
studied.

Materials and techniqgue.—Lethane B 71, Rhothane D 3 and
Toxaphene (technically pure) were used for this purpose. The first
two drugs were supplied by Messrs Amritlal & Co., Ltd.,, Bombay,
and the third one by Messrs Hardcastle, Waud & Co., Litd., Bombay.
Different doses of these drugs were administered orally to chickens by
means of gelatin capsules together with sufficient quantity of water.
Birds used in these experiments were white leghorns about six months
old and the tick used was Argas persicus (Oken). The birds were kept

2
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during night i . I

contaigniéghzlzuifin kefrosme oil tins fitted with a wooden platform

released. The moutehr 0f holes in which a known number of ticks was

following mogning & 1? 0 .the tins were covered with fine muslin. The

previously fed W't}gl di e ticks which had fed themselves on the birds

and kept i 1l ifferent doses of the drugs were removed, counted
pt in clean test tubes and daily mortality counts \vere,madc for

seven days. In all the experim
. ts .
healthy birds and were keI[)Jt as ggner?sal number of ticks was fed on

Observations

Tozxaphene —
ab va.ryingpiz?;va.rll;en batcpes of drgas persicus were allowed to feed
(technically pure) in da chickens previously dosed with Toxaphenc
kilogram bog 2 'mh doses varying from 025 gram to 1.0 gram per
maintained foi"a e1e fl Daily mortality counts of these ticks were
within three da §e2r'170t of seven days after feeding. It was found that
the fed ticks th th 0 100 per cent of mortality was observed among
tively of the dru D the birds were dosed with 025 to 0-5 gram respec-
100 per cent m gtpler kilogram jbody weight. Within seven days, 73 to
this brice o ortahty was obtained with the same dosage. Details of

168 0l experiments are given below in Table I

TaBrL: 1 (Toxaphene)

Batch i i
aich | Dossc pe | Tizeolfstng | o0 | 2O |-
R L ticksfed | No | o | o2a] *
; i.g 1st night 18 18 | 100 | — -
. 0.5 2nd l.light 18 18 100 | — -
. 0.5-0 5 st mght 20 20 100 | — -
; 0. B 2nd night 19 19 100 § — -
. ozi 1st night 15 4 27\ 1 73
, 0.25 1st night 21 9 431 20 95
i 0-25 20d xfnght 20 17 85 | 20 100
o 0-25-0 ” 4th mght 20 17 851 19 95
o 0-25-0-25 2nd n.nght 20 20 100 | — -
. 0250, 3rd night 16 15 | 94| 15 | 94

Pl‘evioizlyn;?;hsi fotlced that ticks. fed on birds dosed even four days

derable effect so a,a ::)Of 025 gm. per kilogram body weight retained consi-

cont in then and : raise the mortg.hty rate to 85 per cent and 95 per

Was Tetained ; even d&yﬁf respectively, showing thereby that the drug
ed in the circulation of the birds for a sufficiently long time.

Rho i
o food on z’:;,nie (DDD).—Nine batches of Argas persicus were allowed
ying intervals on chickens previously dosed with Rhothane
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D 3 powder in doses varying from 025 gm. to 1.0 gm. per kilogram
body weight. The mortality rate amongst the fed ticks varied from 22
per cent to 88 per cent and 56 per cent to 95 per cent within three and
scven days respectively after the feeding of the ticks. Details of this
series of experiments are presented in Table 11 below.

TaBLE II (Rhothane D 3)

Batch Dosage Gm. per t;iikns‘i?fe:"gg;;’ng No, of 3 days 7 days

No. | Kgm body weight bird g | ticks fed dNo % No %

ead dead ?
1. 1.0 ‘ 1st night 18 4 22 15 83
2. 1.0 2ad night 19 7 37 18 95
3. 0.5 1st night 18 6 | 33 | 15 83
4, 0.5-0.5 2nd night 19 11 | 58 13 68
5. 0.25 1st night 8 7 88 7 88
6. 0.25 2nd night 16 7 44 10 63
7. 0.25 3rd night 18 7 39 10 56
8. 0.25-0.25 20d night 19 14 74 17 89
9, 0.25-0.25 3rd night 18 7 13 | 10] 56

It may be noticed that, as in the case of Toxaphene but to a lesser

extent, Rhothane is retained in the circulation for some days. The drug

remained e
icks fed on the third n

gm, per kilo
cent within

consecutive da
0-5 gm. per kilogr
cent after three an

of dosing, and 0 and
the second night a

toxic to the birds, and in view 0

ffective up to three days after its administration to the bird.
ight after dosing the birds with a dose of 0.25
gram body weight gave a mortality rate of 39 and 56 per
three and seven days respectively.

Lethane.—Two batches of Argas persicus were allowed to feed on
ys on a chicken dosed with Lethane B 71 at the rate of
am body weight. It gave a kill of O per cent and 7 per
d seven days respectively when fed on the same night
19 per cent after three and seven days when fed on
fter dosing. As Lethane was found to be highl
f the small percentage of mortality i[yl

fed ticks obtained with safe doses, it was not considered to be a suitable
drug to be tried by oral route.

Toxicity of Lethane, Rhothane and Toxaphene to chickens.—During
the course of the above studies it was found that Lethane in doses of
1 gm. per kilogram body weight was lethal to chickens. A dose of 05
gm. per kilogram body weight was also not considered to be g safe dose
-5 one out of two birds dosed at the rate did not survive. Rhothane
too, proved to be lethal in doses varying from 0-25 to 1 gm. per kilogram,
body weight. Toxaphene, however, was tolerated in doses upto 0-5 gm
p er kilogram body weight. It proved to be lethal when administered ix';
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single dose of 1 gm. per kilogram body weight or in two split doses on
successive days of 0-5 and 0-5 gm. per kilogram body weight.

Summary

Batches of Argas persicus (Oken), the common poultry tick, were
fed at different intervals on chickens which had been previously dosed
with varying doses of Lethane B 71, Rhothane D 3 and Toxaphene
(technically pure) by oral route.

Lethane B 71 did not prove to be satisfactory for the control of
ticks by this method as with safe doses of the drug in the birds the
percentage of kill of ticks obtained was very low. The mortality rate of
Argas persicus was as low as O per cent and 7 per cent when they were
fed on birds previously dosed with 05 gm. per kilogram body weight
after three and seven days respectively. Lethane was toxic to birds in
doses of 1 gm. per kilogram body weight. A dose of 0-5 gm. per
kilogram body weight was not well tolerated.

Batches of Argas persicus when fed at varying intervals on birds
previously subjected to oral administration of different doses of
Rhothane D 3 varying from 025 gm. to 1.0 gm. per kilogram body
weight showed a mortality rate varying from 22 per cent to 88 per cent
and 56 per cent to 95 per cent in three and seven days respectively.
Rhothane, too, proved to be lethal to birds in doses of 0.25 to 1.0 gram
per kilogram body weight.

Batches of Argas persicus when fed at varying intervals on
birds previously subjected to oral administration of different doses of
Toxaphene (technically pure) varying from 025 to 1.0 gm. per kilogram
body weight showed a mortality rate varying from 27 per cent to 100
per cent and 73 per cent to 100 per cent within three and seven days
respectively after being fed. Toxaphene was tolerated by the birds in
doses upto 0-5 gm. per kilogram body weight. It proved to be lethal
when administered in a single dose of 1 gm. per kilogram body weight
or in two split doses on successive days of 0-5 and 0-5 gm. per kilogram
body weight.
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USE OF “ LOREXANE” CREAM IN THE TREATMENT AND
PREVENTION OF MYIASIS CASES IN LIVESTOCK

By
C. M. SEN Gupra, P. BALARAMA MENON
and
B. C. Basv,

Indian Veterinary Research Institute, Lzatnagar (U.P.)

Introduction.—Myiasis is of great importance to both medical
and veterinary profession as some species of flies produce identical
conditions in both man and animal. Some species are specific to
animals and others to human beings. Infestation with blow fly
maggots is one of the most serious diseases of livestock causing heavy
losses throughout the world. No satisfactory treatment of it wag
available. Sen Gupta, Menon and Basu (1951) reported the incidence of
myiasis in livestock in India, and the value of DDT, BHC, Derrig root
powder and a mixture of turpentine and chloroform in its treatment,
Recently the Imperial Chemical Industries (India) Ltd. has marketed g
product * Liorexane’ cream containing 0.1 per cent gamma isomer of
benzene hexachloride in combination with 0.1 per cent proflavine
hemisulphate specially prepared for the treatment and prevention of
myiasis cases in domestic animals. This paper reports the resultg of
six cases of myiasis in cows and buffaloes treated with the preparation,

Material and methods.—All the myiasis cases were in the animals
of the Indian Veterinary Research Institute. The infestation wag
mainly due to flies belonging to the family Calliphoridae, the common
species being Calliphora erythrocephala and Lucilia cuprina, The
wounds were cleaned and the cream was rubbed well in them and the
surrounding skin. In the majority of cases two or three applications
were necessary to clean the wounds of the maggots.

Observation.—The detailed case notes of the six cases are as
follows :

1. Cow calf 20-7-51 Cleaned and Lorexane applied
21-7-51 No dead maggots found
22-7-51 Deo.
23-7-51 Maggots removed and cream applied
24-7-51 No fresh attack
28-7-51 Cured

Note: The cream could not be applied properly as the position
of the wound was between the horn and the ear.
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2. Cow 25-7-51 Washed and Lorexane applicd
26-7-51 No maggots
30-7-51 No fresh strike
Note: The would was a superficial one.

3. Buffaloe 12-9-51 Applied and bandaged
13-9-51 Four mature maggots taken out.
None dead.
14-9-51 Two immature maggots dead
None alive.
15-9-51 No fresh attack,

4. Buffaloe 30-9-51 Washed and cream applied.

Both big and small maggots.
2-10-51 No maggot found dead or alive

5. Cow 1-10-51 Lorexane applied and bandaged.
2-10-51 Two big maggots found alive.
3-10-51 Four immature maggots found dead. No
mature one found alive or dead.
6. Cow 28-8-52 Same as case No. 1. No maggots found

after three days and no further attack
during this period was observed.

In a previous communication Sen Gupta et al (loc. cit.) have
shown that BHC has no lethal action on the fourth stage larvae. It was
found that the treated cases were not reinfected for four weeks or longer
and no secondary bacterial infection was noticed. From the above
observations ‘‘Lorexane’ appears to be a useful drug for the prevention
of fly strike in open wounds. According to the Imperial Chemical
Industries (India) Litd., manufacturers of “Lorexane” cream, it contains
0.1 per cent of gamma isomer of benzene hexachloride in combination
with 0.1 per cent of profiavine hemisulphate.

Summary

* Liorexane ”’ cream was tried in six myiasis cases in calves, cows
and buffaloes due to larval infestations of calliphorid flies. The wounds
were cleaned and the cream was rubbed well in the wounds and the
surrounding skin. In no case living maggots were found after the
second day and no fresh attack on the same wound was noticed for a
long period. In its first trial it proved t0 be a powerful insecticide
for the treatment of myiasis cases due to calliphorid infestation as well
as for prevention of fly strike.
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CHRONIC BOVINE HAEMATURIA*
By
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Director,
Indian Veterinary Rescarch Institute, Mukicswar.

VII. Cultural Studies

(@) Materials and methods of prev_b'ous wquers.~—8&mples of tlfe
blood, urine, bladder growths and the kidney tissue from' hacmaturia
cases have becn submitted to cultural examination l?y previous workefrs
(Schlegel, Hadwen). Attempts were directed primarily towards bactgrml
organisms present in the tissues, tpough on one or two occasions
attempts to cultivate protozoan organisms hz?ve also l?e.en made without

guccess. Various media under varying conditions haw{e been
. Joved. The rcsults recorded have been hainly of a negative order
01}?})1 (;yfev.v exceptions where streptococci, coliform organisms, and other
gprophytic bacteria were cultivated.

In some instances numerous cocci were seen in'urinary smears,
but when attempts at cultivation were r{mde, the organism coPld not be
Detroye claimed to have cultwa?ed a pathogenic micrococeus
grow.n.l occus, but his results could neither be confirmed nor his
or diploc orl‘e’Ctly identified. A group of workers have one after another
Org&n'lsn; ‘ apsulated bodies in the bladder tissue resembling coccidia,
oscrl > hc I; not produced any culture from the cases dealt with by
put the% 8J‘xrntl Durin and Unglas treated haematuria cases on the
them. - ecihag it was a form of Colibacillosis, but from the records of
supp Omtlo}? scen by the present writer, it is not clear if any coliform
their wor g actually cultivated by them. A few other workers, like
organism W?-,and Kehoe have carried out cultural studies, and are
Hadwen, C“.“é the early stages of the disease, the affected bladder and
a.greed that, ;n ile. and have explained that it is in pld-standing cases
kidney ate S ersx k;ecome contaminated with bacteria. Case, however,
that the lemOI{li ding of a coccus-like body in some few of the red cells
reported ﬂ;ffl I;he entire number of parasites was intracellular, the
" IVY lznes were not numerous. With all the stains used, the
extracel ;1 8»; a bright blue colour and its size varied from 0.5 to 3.5
parasite O(')I‘hey were always circular, rarely in the cenire and usually
H.uemn;' ar the margin, but the organisms were not cultivated. It ig
sﬂouajfaf‘i :};t these were the protozoan parasite, Anaplasma marginale,
Eggzl;hethe bright blue staining with all the stains appears to be some-
what anomalous.

[ o
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260 THRB INDIAN VETERINARY JOURNAL

(@) Present studies.—In the earliest cultural studies, attempts were
directed to the cultivation of the bacterial flora of fresh sampleg of
diseased Dbladders, as they became available. Inoculum was obtfmned
from the lesions by scraping, or with the help of‘ & swab or platinum
loop. The cultural material was secured Wlth_ sterile pre_cautlons from
the surface, and from the interior of lesions sﬂ:uated at different depths
of the organ. Portions of the actual diseased tissue were also employed
as the “seed ' material, either in small bits, minced or ground up.
In some cases, a series of cultures was attempted with the material, af‘ter
a preliminary steeping into 2% formalin, or z}bsolute _a.lcohol f.or. vfar;;ng
brief periods of a few seconds to minutes, with the }dea' of d;]sm ec_u}al{i
the surface of the material of any chance contamination that mig
have taken place. In short, it may be §tated that the b]gdderf tissue
yielded negative results for bacteria in quite a large proportion (} ;:ases,
while in others Streptococcus faecahs,. Corynebacterium, Staphy %tzg;{s
albus, coliform organisms, Flavobacterium, Pseundomonas, B. égu ttb(‘)s
and other organisms of no significance were recovered. . Accordmgh o
routine, the bacteria were subcultivated as early as possible an ‘Wti
pure the original tubes were discarded. In the presence of bacteria, 1;e
generally slow-growing fungus, where such mlght.have been pres:n ,
had thus no chance of growing. If, aft.er forty-eight or sevex;)ty- wo
hours, any evidence of a fungus growth in one or more tubes e:gme
manifest, the tubes were discarded on the usual sgpposxtlon.th&t telf:e
were contaminants. A certain amount of attention was gwer(li t(z be
Corynebacteria cultures. The bacteria recovered were foun ;)1 e
common commensals in materials from non-haematuria cases as well.

As a result of the finding of certain deﬁnit‘e “gncysted" or
“ capsulated '’ bodies, where one could see somethmg like an (;)uter
“ectoplasm "’ and an inner *endoplasm ” in haematuria urine, kidneys
and bladders, it became necessary to consider the posmbxhty of _protozoan
infections. The ring-shaped nuclear pattern, size, vacuolation, ca.pa;
bility of cytoplassiic protrusions in several _p!anes, etc., were some 0
the features which added strength to the suspicions.

It was ascertained that among the protozoa, leptqspira., leis}.nnama,
trichomonas and entamoeba were the only parasites described as
occurring in the mammalian urine. Of the;se, the characters of the
peculiar bodies of haematuria material could, 31: was found, apply only to
an entamoeba. However, similar obscure bf)dxes found by other workers
were interpreted as coccidia in haematuria literature. The next cultural
studies were therefore directed to protozoa in general, and to amoebae
and coccidia in particular. The egg medium of Boeck and Drbc?hla,v,
N.N.N. medium, Barret and Smith’s medium, 2-5% potassium dichro-
mate, sterile hay infusions, and similar other media were tried with
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wmaterials from a number of cases for about two years. Only negative
results were obtained, excepting in one or two cases where accidentally,
a free-living flagellate appeared. However, in one haematuria, case,
which died suddenly and showed extensive petechial haemorrhages
throughout the viscera, including endocardium, pericardium and the
intestinal tract, the curious observation was the presence of teeming
numbers of actively motile large trypanosomes in the haemorrhagic
urine. The sample of urine was maintained in the laboratory, and the
parasites were found to be alive and wriggling for the remarkably long
period of about seventy-two hours in the urine. Transmission experi-
inents in large and small animals were made without success, Attempts
at cultivation failed, but from the morphological features the parasite
was identified as the usually non-pathogenic Trypanosoma theileri of
cattle. Instances are on record of occasional pathogenicity and fatal
results from this organism. Similarly, on one occasion some develoap-

mental stage of sarcosporidia was detected in direct smesrs from the
bladder lesions,

These attempts having failed, attention was directed to other
possibilities. Fungus mycelia had been seen previously in bladder
sections but ignored as having no significance. Transmission experi-
ments had been started, and the experimental cattle were sacrificed for
ascertaining the actual result. One of the animals passed blood in the
urine, and on autopsy showed extensive nodular growths, minute
haemorrhagic ulcers, and considerable oedema of the bladder wall. As
the bladder on cultural examinatien yielded a yellowish-green fungus,
portions of it were maintained in 50% sterile glycerine for future use in
transmission but later it was thought desirable to examine the lesions
histologically as well. The glycerine-preserved tissue was therefore
sectioned. Thus the effect of glycerine in the tissue was found to be
interesting in that while the tissue had lost a certain amount of itg
staining capacity, the fungus organism stained more markedly. The
possibility that glycerine may form a cultural medium for the fungus
presented itself, and was later confirmed.

Methods and Media used —Attention was thus drawn to the fungus
flora of healthy and haematuria animals, and since 1985 intensive studies
from this angle have been made, utilising such materials as urinary
sediments and organs, the jugular blood from living animals, the
heart blood from living animals, and the heart blood from dead animals,
Only sterile glassware and instraments were used. In autopsical exaini-
nation, pipettes of heart blood or other fluids were first collected,
followed by any other cultural material, such as portions of internal
organs that it was thought advisable to examine. Fresh tissues were
maintained in' sterile ware in the refrigerator, with or without being

s
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kept immersed in 50% sterile glycerine, for usc when required in the
future. With a view to further sterilisation of the tissues to be
subjected to cultural examination, the outer surfaces of the materials
were singed with the red hot iron spatula, or the materials dipped in
absolute alcohol for two wminutes, or 1 in 1000 solution of perchloride of
mercury for five minutes. A loopful of inoculumy was then obtained
from the central portion of the organ concerned and spread out on the
culture tube or petri plate. Pieces of organs from healthy cases were
similarly subjected to the above techniques.

The routine inedin used for mycological work were employed,
together with various special media found by others to be useful in
certain fungus infections not ‘readily cultivable (as in the case of
Cryptococcus, Histoplasma capsulatum, Coccidiodal granuloma, Mulasezia,
etc.). Both solid and liquid media were used, and anerobic cultures
were also attempted. In a number of cases the preliminary isolation was
carried out with advantage upon special selective media, such asa 25%
sterile glycerine, 5% citrated agar medium, bread paste, or potato slants,
The different cultural media used included Sabouraud’s agar, glycerine-
agar, dextrose-agar, tartarated dextrose-agar, potato media, tea infusions,
10-25% sugar solution, Petroff’s McKelvey’s, Raulin's, Crzapek’s, Czapek-
Dox agar, gelatine, litmus milk, 257 sugar, broth, blotting papper,
plaster of Paris blocks, weak carrot infusion agar, prune extract agar,
agar slide culture, a . citrated physiological saline, a 5% citrated
glucose broth, a 5% citrated Sabouraud's agar, and a citrated peptone
bouillon (Barottee and Velu's work with Cryptococeus sp.).

Cultures were generally made in tubes and petri plates, and
occasionally giant cultures were also studied by growing the organisms
in Erlenmeyer flasks, Cultures were thus made from a large number
of clinical haematuria cases as they were detected from time to time at
the Mukteswar Institute. As and when the cultures were first isQIa.te_:d
in a pure state, one set was always tubed and kept paraffined to maintain

- them free from any contamination. The cultures were purified either
by the decimal dilution and pour-plate method, or by the multiple stroke
method, the process being repeated till among the four or five plates of
one series, only one or two plates showed an old isolated colony or two.
Increasing numbers of pure cultures were thus accumulated, and it was
noticed that a yellowish-green type of fungus was the most frequent
and outstanding culture obtained.

Samples of urine from healthy cattle were first examined culturally
and also microscopically, with a view to ascertaining the extent and
character of the microfiora usually found in animals of a haematuria
locality. Negagive results only were obtained in the majority of cases.
In the rare cases where any fungus cultures resulted, the fungus
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concerned was found to be a different kind from that encount.ef'e(.i in
haematuria cases, being cither a .rhizopus, a mucer, a Penicilliam,
A. niger, or other nbiquitoub: species. The urine samples of hea.lthy
cases were remarkable for their general freedm‘n from many bacteria or
fungi. The cellular content of the healthy urine was also very meagre
or absent. . .

Internal organs from cases of haemgtux:ia were collected in special
cases by destroying animals, and as a routine in all other cases that were
snbjected to autopsy. All possnble_prec&utlons were takep to avoid
contamination. Lesions from the urinary bladder and the kidney were
chosen. They were minced into Smal% bits or used whole for planting, .
after a preliminary washing in an antiseptic solution.

Initially no attempt was made to identify the Qit?‘erent gtra.in's of
fungi that weve being collected togethe_r' by the addition of individual
strains from time to time, It was anticipated that when cgltmes from
a sufficiently large number of M}lm&ls were collecped by the simultaneous
use of several methods, includmg the‘recovery in pure st:{,te from' the
heart blood of white mice or rabbits dying of experimental inoculations,
the cultures of significance would &utomatlcailly be sorted out.as the

mmonest strains. Further, when the stram[:z from all the d\ﬁ'ere.znt
‘cof ted areas in the country would become available, the comparative
. e(l:t was expected to lead to much simplification, if the fungus
. thesis W‘rm bascd on substance. Eventually unforeseen difficulties
hypO] )Zd due to the pleomorphism of the organisin, the failure to use
de\;e xiga,rd medinm, atypical forms, further complicated in some instances
%s ‘:he co-existence of somewhat nearly related contaminants or chance
i yaders It was not appreciated at the time that it was essential to
mvv C a. ek’s or other standard medium. Whichever medium was
e %Etly gvailable at a particular nowment, whether Sabouraud’s
convsnlim_ otato slants, 25% glyeerine or 10% glucose broth, was used
bl'O(l) dfii; rf’:nlt) isolations. In spite of the difficulties, it was realised that
“Qtl rldgminant fungus was characterised by a typical conidiophore,
fuiufi:nt production of conidial “ powt'ler ”,.and was unmistaka,bly. an
Aspergillus with a more or less greenish pigmentation. But atypical
conidiophores, the presence of white colonies and sometimes tendency
to turn brown, as also the occurrence of * budded fprmg, blastomyces-
like, at the bottom of liquid media appeared to be c0nfusmg.- R.epe&ted
tests showed that no Penicillium or “ yeast” was contaminating the
cultures, and sometimes free coni.dl?,.were found to be a,c.ihermg together
in large round masses. The possxbxhty of .the fungus being a member of
the related genera was therefore kept in view.

At this time one of the trained bacteriological assistants of the
Institute was making a visit to the Kalimpong haematuria infected herd.
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This opportunity was utilised for ascertaining the fungus flora there,
by sending a series of cultural media to be inoculated there on the spot
with fresh bladder- material from hacmaturly animals destroyed for
the purpose. Two animals became available, and when the tubes were
reccived back at Mukteswar, the writer was struck by finding pure
growths of a yellowish-grcen fungus in more than one tube from ecach
case, It was remarkable that these fungus growth resembled closely
those that had already been encountered in Mukteswar materials.

Similarly through another officer, who was visiting villages in the
interior of Kulu Valley in connection with his own investigation upon
the warble fly (Hypoderma lineatum), samples of haematuria urine were
secured. These again provided cultures of the yellowish-green Asper-
gillus, and numerous perithecia were detected in the urine.

The same type of Aspergillus was thus found to be associated with
cases of haematuria in such widely separated parts of India, as the Kulu
Valley in the Punjab, the Kumaun hills in the United Provinces and
the Darjeeling district in Bengal. It may be explained here that this
type of Aspergillus does not appear to have been encountered ever before
in India.

In an endeavour to ascertain the source of the Aspergilius associated
with haematuria cases, and to trace whether any special vegetation of
the localities were implicated, specimens of the bracken fern, and of the
common types of lichens obtaining there were submipted to cultur:.ll
examination. Again an Aspergillus, indistinguishable in chromogemc
and growth characters from the cultures recovered from diseased animals
was obtained from each of the abovementioned vegetation. In order to
ascertain the identity of the lichens, specimens were forwarded to the
British Museum of Natural History, and the following report was

received ;—

“ Identified as

(1) Usnea subsordida Stirt.

(@) Parmelia reticulata Tayl.

(8) Parmelia Camtschadalis Eschw.

All of these have Protococcus algae as gfmidia,. Moulds such as
Mucor and Aspergillus will on'y appear on dead lichens in a damp atmos-
phere just as with any other organic matter .

Since glycerine was found to be a medium which supported the
growth of an Aspergillus to the exclusion of other organisms and bacteris,
it was thought advisable to employ it for effecting the original isolations
of this fungus from diseased animals, Before employing it for the
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purpose it was thought advisable therefore to determine the highest
concentration in which it could be used to the most advantage.

The urinary bladder of an Ayrshire Cow No. 4/27, a natural casc
of chronic hacmaturia, which dicd on 18—11—37, was collected irume-
diately on death. The organ was removed from the body intact, with
precautions to prevent any contamination taking place. The organ was
washed in several changes of sterile normal saline. Then small portions
of the bladder with obvious lesions on the mucous membrane were cut
out and sowed into tubes, containing different concentrations of glycerine
in distilled water, which were previously carefully sterilised. The tubes
were kept at the room temperature. ‘‘Cottony” growths of fungus
mycelia appeared and were visible in about three weeks. The period
could be reduced by incubating the culture, but the tissue would undergo
a rapid maceration. Growths in all the tubes were alike and indistin.
guishable, excepting that in the smaller concentrations of glycerine the
fungus appeared to grow better and quicker than in higher concentra-
tions. The fungus apparently would not grow above the concentration
of 30%. This method can also be used for recovering Aspergillus sp.
from vegetable matter. The result obtained with the diseased bladder
tissue is tabulated below, and uninoculated tubes of glycerine were
maintained under the same conditions as controls. The control tubes
remained sterile throughout: -

Percentage of Uninoculated Inoculated with
glycerine, control. bladder Jesion.
1. . 20% o No fungus growth | Fungus growth
2. 20% » » B
3. '25% ”» »
e % " . Bqual
5. 30% " » growth
e 0% | . Nogrowth
7. 40% Y "
8. 50% »» »

It was found later that highly concentrated solutions (25%—385%)
of sugar (glucose, sucrose) could be employed for the purpose of isolating
Aspergilli equally well.

Pure cultures—Of the methods employed for obtaining pure
cultures those of decimal dilutions and pour plate, or of multiple strokes
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have already been referred to. After a sufficient acquaintance with the
cultures of the haematuria Aspergillus was obtained, it was found that
by plating out the cultures one could without difficulty judge correctly
whether the caltures were pure or contaminated. The growth
characters of the pure colonies were so invariable and typical, and the
effect of any extraneous contaminations so clearly manifest that the
plating on the standard medium alone, was sufticient for ensuring the
purity of cultures. Besides it was found that the main risk of any
contamination taking place existed only at the time of the initial plating
out, becausc once the culture was well-established on the medium

contaminants had practically no opportunity of settling or thriving on
the cultures.

It is however necessary to add that in special cases where critical
studies were indicated, or the possibility of any lurking doubts had to be
eliminated, the following procedure was adopted. No special apparatus
or micromanipulator was used. The procedure approximated well nigh
to the ideal of monospore culture. First as little as possible of the
conidial ‘powder’ was transferred on the tip of a platinum needle to a
tube of 10 c.c. of sterile water. The tube was then briskly r'otateq
between the palms of the hands with a view to effect the separation of
any conidia adherant to each other. A loopful of the dilution was
transferred to0 & tube of melted agar medium, which had been brought
down to an optimum temperature judged by the hand. The agar tube
was briskly rotated and, after a loopful from this had been transferred
bo a second tube, it was plated out carefully and rapidly. A loopful from
the second agar tube was transferred to a third agar tube, and the
second tube plated out. The procedurc was repeated with two more
tubes, and the original watery dilution was discarded. The plates were
kept at the room temperature under an inverted belljar, and observed
under the microscope after twenty-four hours. The medium formed a
very thin and transparent film, and, on inversion, & commencing colony
or a single germinating spore, well-separated from any neighbours, was
marked off and carefully removed with a hot platinum loop together
Wwith a liberal amount of the surrounding substratum. This was placed
on a sterile slide kept ready. Observations were continued with the
progress of the growth. A precaution which was found to be important
was that the plates were not be incubated, as otherwise the growth was

too rapid for any fruitful observations to be conducted at twenty-four
hour intervals,

Fermentation Reaction

With a view to obtain

\ ing a preliminary idea as to how the
Aspergillus cultures obtained

from différent sources behaved towards
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the different sugars, a series of fermentation reactions were carried out
e : ot
with eight strains. The results are given below :

16—6—68
e | 21 22 o 1 2 8|,
(3) § E E _g g :U_: g
Elaldals| 2 | 2 E
- l\ Ll -] 41L& L 20.6
1. Fern —_ L — _ L 1 _ 25.6
L] Ll _
- 'é.' -1~ 1% | T 29.6
|
|
' - t L=l =lLrlar]|—|=s
S |
- | — | 256
2. “Gaiety"”’ — i} L. - - L 1L
—d—{_——‘ ~ — 1296
-4 - L 4L
— Lt =] =1 X L] —|ws
Tl - - — | 256
3, Hill Bull 459 — L1 — L n
- A - — | 2.6
- < L
- | 4 I R N e N Y
il - k'.'— 25.6
4, Cow 4/26 — 1 — [ i 1
~-lTl- k -1 4 ‘ s | — |26
S
it i - + ) + | — | 206
- - - - 6
5.. Rabbit 9 — —_ — + +2 - jm
- - - - +i+7 -— 29.6
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g1 a2 212818l c¢e
Q o o - [~} - =]
I - O - IR -
o |a  a || S8 |°"°
— Ll =] =] L1 =1 =12
6. MHeifer Calf 38 | _ — |l =14+ -] =
1 S 25.6
— =] = Jé - | — | 206
: -
i
- Ll =1 =11 (— 20.6
7. Hill Ball 143 — 1= = L =1~ |26
__k_»!
— L — —_ — —_ - 29.6
|
— | L] == -]1]|- |6
8, Lichen
— | L] == =1L —=256
-l Ll ~-]-|-1]19 ‘ — | 26

Notation used above :—

Acid and gas = 4
Acid only = I
Slightly acid = 1
S
Trace of acidity = L
Tr,

¢ Remarks—The ferm'er}tz.xtion tubes were observed at intervals of
our to five days after the initial inoculation. The table shows that the

me?bol}sm of the cultures was tested only with regard to acid and gas
E:Ebliltctmn. h'I‘he haematuria culture recovered through an experimental
Varyinwazet e only one ’G!Ja»t produced any appreciable amount of gas.
dextrinz b i{fii of acidity were observed on sucrose, maltose and
seen on thz da e cfu“ums tested. On the other sugars no acidity was
peculiar. It isyi of observation. The reaction in glucose was rather
earliest .sta,ges . nown that in a,spergllla,r cultures, acidity results in the
goes on, depe'ndingrOWth and that & balancing of acidity and alkalinity
proceed. The bg pon th_e. period for which the growth is allowed to
. absence of acidity in some sugars does not necessarily

imply @ total fai . ;
ovgr i pE ailure to produce it, but perhaps only a rapid changing
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Culture on Natural Animal Substrates

In the course of cultural examinations that werc carried out with
the object of diagnosis and pathological studies, certain intercsting
results were obtained and are worthy of mention.

Jugular blood.—Large quantities of blood frow clinical cases of
haematuria were bled directly into sterile flasks from the jugular vein
by the use of sterile cannula. Full attention was given to the observance
of precautions against contamination. The flasks were imiuediately
scaled and maintained undisturbed at the room temperature. A striking
picturc was produced after about a fortnight, and for sowe time
afterwards the peculiar cherry-sized nodular elevations that appeared on
the blood clot continued to enlarge in size. Subsequently minute white
colonies of fungus growth started on the sides of the vessel in proximity
of the upper surface of the contained fluid. Microscopic examination at
a later date confirmed the nature of these nodules to be aspergillar. A
careful and detailed search in the literature revealed that the occurrence
of similar growths was alrcady rccognised as u problem in tinned
condenscd ilk. The causative agent in this casc also was an asper-
gillus (4. repens). The occurrence of an aspergillus in the jugular blood
wus confirmed in two other cases.

Diseased bladder.—On one occasion the urinary bladder, collected
ascptically from a haematuria case, was cqt into halves and maintained
in sterile petri plates in the refrigerator _wnth the mucous layer lying
above. When the plates were taken out it Was surprising to notice that
the white downy fungus growths that had taken place on the bladder
surface were restricted clearly to the areas containing the bladder
lesions, while the smooth and apparently healthy areas were frec from
any fungus growth. When the plates were maintained at the roomwm
temperature for about two days, the c.ha,mctenstlc pigmentation of the
haematuria aspergillus manifested itself.

Healthy bladder.—With a yiew to t:orm a general idea of the
invasive powers of the haematuria afspcrgulus,' as well as for under-
standing some of the morphological formns exhibited in animal tissues,
cultures were studied on bealthy bladders. Healthy bladders werc
collected with sterile precautions from perfgctly healthy animals, which
were destroyed for the supply of meat for media preparation. The
specimens of bladders were washed after collection, in several changes
of sterile saline and absolute alcohol. When the alcohol had evaporated,

- g small quantity of an old dried culture of the {ungus was deposited on

the mucous membrane and the openipg of the organ was tied up. In
order to emsure the maximum passivity of the culture and marked
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results, the dried inoculum was specially chosen. The bladder was
placed in a sterile container in the refrigerator and maintained there for
some time. The specimens of bladders were removed at various
intervals, and sections were cut and stained, when the fungus was found
to have penetrated to considerable depths into the bladder wall,
depending upon the time elapsing after the inoculation. In the living
body, the invasive capacity of the fungus would naturally be of a
different order, due to the higher body temperature and other factors.

The process of actual budding of the conidia was obscrved for a
short while.

Rabbit’s ears.—The largest ear vein was picked and carcfully
sutured at two ends. A small quantity of the highly pigmented asper-
gillus culture was placed inside the vessel with the help of an injection
needle. After varying periods of time, the portion of the affected vein
was excised from the different animals. Sections were cut and stained,
but it was difficult to detect more than very few of the conidia in the
sections. It was not possible to judge whether the organisns had passed
through the vessel walls, or were taken away by the collateral capillarics.

Experience gained from these preliminary studies were of considerable
value later. ‘

Optimum Temperature Studies.—With 2 view to determine the
pathogenicity of strains of Aspergilli, authorities have employed
optimum temperature studies as one of the major criteria. Half a dozen
of the cultures from haematuria cases were therefore taken at random
and their optimum temperature of growth determined. First each one
of the cultures was subcultivated, and, when forty-eight hours old, each
one was subinoculated into three tubes of Sabouraud’s medium. 'These
were then incubated at different temperatures, the incubators being
aintained at 22°, 30°, and 37°C. It was found that all the six cultures
!;ested showed the same character and rapidity of growth at each
incubation temperature. Besides individual cultures showed better and
more luxuriant growths at the higher temperature and 37°C. was found
to be the optimum for each culture tested. The difference in the
rgla.tive rates of growth of each culture at varying temperatures was
dlrectly proportional to the temperature from the very commencement,
and this relationship was maintained from day to day till the cultures
ceased to grow any further. The highest temperature that would
support growth was not determined. In passing, however, it may be
stated that a preliminary test upon the resitance of the cultures to high
temperatures Was carried out by subjecting them to conditions under
which bacterial cultures are successfully autoclaved. When these
cultures were ground and emulsified, healthy rabbits were inoculated
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i . Intraperitoneally, and by injection into the lung, multiple
av,vl:zt:leg:sn;vere set?li) in some of the interna,l. organs. thm sections
were cut and stained, it was found that the lesans were definitely due to
fungal activity. The tenacity of the cultures will be discussed elsewhere.

(To be continued)

ON THE CHEMICAL COMPOSITION AND THE
YIQLNDOITEER ACRE PER YEAR OF NUTRIENTS OF GRASSES
OF THE COMPOSITE LIVE-STOCK FARM AND RESEARCH

STATION, HESSARGHATTA, (Mysore)

By
H. S. LAKKE Gowbpa, M.sc., Assoc., LV.R.IL,

Nutrition Chemist,
Mysore Serum Institute, Hebbal, Bungalore.

Experimental

Samples of twelve varieties of natural grasses of Hessarghatta
¥arm, Mysore, were collected during the months of October an.d
November, during which period the grasses were f_ound to be at their
flowering stage. Samples of ten varieties of cultivated grasses of the

. same farm were also collected when they were at their flowering stage.

ear was possible in the case of natural grasses but in
&fzaoszeo(f“::tu})t?t’:ﬂed grasse[s), six to eight cuts per vear were possible and
samples of all cuttings throughout the. year, for each . cultivated grass
btained. The samples thus obtained were sun-dned. and powdered.
gzl;e owere analysed for total organic matter, crude protein, crude fibre,
nitrggen-free-exm'ac"” ether-extract,. total _ash, insoluble ash, ?oll}ble
h. Calcium (CaQ), Magnesium (Mg0O), Phosphorl}s (P,O_s), Sodium
?;Ia’ 0) and Potassium (K;0). The analysis of organic constituents was
'zied according to the methods prescribed by A.O.A.C. (1945) and the
?:(r,;ga,nic constituents according to the proceedures suggested by
Talapatra Ray and Sen (1342). ,
Results and Discussions
: . composition of some of the cultivated varieties
d frt:veof e:liznt:f:uml vl:a.orieties are given by Scn‘(1952‘) and the
et f the present investigations appear to have slight difference in
reault o constituents from those values. But the present object of
onc or moitf tion is to give a comparative idea of all the common
thls- ! nvesflga;asses, regarding their yield per acre per year of all the
v?'tmestonu%rients. Further the percentage cowmposition of the culti-
differen ses expressed here are the average values of all the different
va'te’-d gra?n one year. This has been effected for the convenience to
cut,'tnngst the snnual yield per acreof these nutrients and practically
:,;211.?:&8 pot wuch difference in the percentage composition of these
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304 THE INDIAN VETERINARY JOURNAL ' Lime and Phosphorus :—Ganjalagarike among the natural grasses
contains the highest percentage (1:-11) of Calcium (CaO), and Thapare

o IUBREIBS U3 Lx1259998398 anfl Yamathapare also contain a high percentage of this mineral among
M e M Hesw N this group. In general, cxcept onc or two grasses, all other grasses of
this group contain a good percentage of Calcium. The high percentage
2 ANRYANAS Vo [119%xaxtas of phosphorus (P,Os) contained in Kolakattai and Thapare grasses can
Z SE=BIRRE E RUERANYIRT be very well compared with some of the oil cakes. Kachi, Garike and
" T Bill grasses are found to be very poor sources of phosphorus. ‘ Wooly
o) % oN2TARZZ 22 AR PEDA AL B S PRBY Finger ' with 1.7 and Kudzu with 1:58 percent of Calcium (CaO) can
& 2 RNMNneIt =a oo s m be considered to be a good source of Calcium. Most of the grasses
e oo of cultivated varieties are found to be good sources of phosphorus.
= >0 onNgQMm~O 0o MENn M0 n oS oo
. ? o S0QNX3RE RA wReNTrgmaega From Table II it can be stated that, among the natural grasses,
o Y Al - -t - N - . . . . gr
S 9 2 Shunti (11:1), Kachi (11-1) and Gandukachi (12:9) give a high yield of
S o =l o aENOeNog 99 @oOHamaNOnET Calcium (CaO) and Shunti (13-4), Gandukachi (16-8) and Kolakattai (16-1)
= Z S QITRENES B  °2vRTTA give a high yield of phosphorus (P,0s), per acre per year. Among the
g 5 v cultivated fodders ¢ Woolly Finger ' (156:0) Kudzu (145-0), Sudan (138)
<, ‘5‘ -g F SZ2BR{L g2 RVLIIIZVIZRR and Guinea (153) grasses give a fairly high yield of Calcium (CaO) and
s z 82 § = Guinea (159), and Giant Napier (268) grasses give a fairly high yield
s oS sazez83s 03 P IREnIANRRLE of Phosphorus (P*Og) per acre per year.
S 554 | %FEE3N8g o mBNRAIaenas
$ é"g F av N Summary
A Investigation on the percentage composition and yield per acre per
O — NOLQONMmm N NN [ [l < ) *
83 EF SIRREISR |8 SYBR8BERERAR year of the Nutrients of both cultivated and natural grasses of Hessarg-
= = - e+ oaw hattta Farm, Mysore, is made and the results show that Kudzu among
g l u3 ' the cultivated and Shunti among the natural grasses contain not only the
3 =3 BYNBRNEE g2 SRRVIENAIAXGAIR highest percentage but also the highest annual yield per acre of the crude
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RECENT ADVANCES IN CHEMICAL AND ANTIBIOTIC
THERAPY*

By
S. F. ScHEIDY, V.M,D.,

Associate in Medicine, School of Veterinary Medicine,
University of Pennsylvania, Philadelphia, Pennsylvania,
and Veterinary Medical Director, Sharp and Dohme,
Incorporated, West Point, Pennsylvania.

The rapid development of new synthetic chemical compounds and
antibiotic substances obtained by fermentation proceedures during the
past 15 to 20 years has provided a large group of relatively new and
highly effective therapeutic agents. Many of these have been found to
possess value in the treatment- of disease in both humans and animals,
The agents may be distributed among the following groups: suifona-
mides, antibiotics, parasiticides (effective against internal or external

}

parasites), and a few hormones.
Sulfonamides
These compounds usually are classified into two groups :

. 1. Those that are used for systemic effect or generalized
infectiohis and,
2. Thote that are used in the management of enteric infections.

. This classification of sulfonamides in general is dependent on
thejr pharmacologic saction, such as absorption and excretion from the
body ; however, there are exceptions to this general rule that will be
mentioned later.

_ In the first group we list: sulfanilamide, sulfapyridine, sulfa-
thiazole, sulfadiazine, sulfamerazine, sulfamethazine, sulfapyrazine,
sulfisoxazole and sulfacetamide. In the second group: sulfaguanidine,
succinylsulfathiazole, phthalylsulfathiazole, sulfaquinoxaline, and
ph?ha.ly]snlfa.ceta.mide.

-‘,“In_,gr,pt,ip (1) previously mentioned are the compounds that are
eﬁectlve in the treatment of systemic infections cansed Ey a variety of
micro-organisms, both gram-positive and gram-negative, but that are
ineffective against infections caused by viruses and rickettsine. All of
them appear to have appreciable value against many bacterial infections
in amm TPIB‘ may be due to the fact that in many cases mixed
bacterial infeotions exist and thus fraquently a favourable response to
any one of these disease agents is noted. ' ’

 "Proc. XVth Iat. Vet, Coogrem, Siockholm, 1953, 2, 1113—1119,

critically ill animals.

 and sulfsguani
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Evidence that sulfanilamide exerts its most pronounced effect
treptococcic infections has been presented and sulfathiazole is

inst 8 . .
- active in the treatment of staphylococcic infections.

uniquely

The more recently developed c0mp01}nd_s in this group, the so-
called sulfapyrimidine compounds, sulfadiazine, sulfa..m.erazme,. and
sulfamethazine, have been found to posses marked activity against a
variety of bacterial infections. These compour_xds are well a.bs.orbc‘ad
from the gastro-intestinal tract : ?hus thrm_lgh their uge one can maintain
effective blood levels for appreciable periods of tlmg. Morever, they
are the least toxic members of the group. Sulfacetamide and sulfisoxa-
zole possess some of the above characteristics. However, they bave nqt
been studied extensively and, hence, we do not know much about their
clinical application in the control of animal diseases at the present time.

Golutions of these compounds, With the exception of sulfanilamide,

d for intravenous or intraperitoneal administration to

Ere e s This is a very rational approach to the treatment
ially ruminants, since it provides promptly

tients, especl : .
:vfit;ci);neth[;& g,nim’al :l:n effective chemotherapeutic agent useful in

overcoming many infections.

.cond group are found the compounds generally used in
the tr::t:ltitsegf entgeric pinfections, ‘usua.lly mamfested by diarrhea.
These compounds are administered orally to each animal or are added to

feed. They are sparingly or slowly. a.bsorbc.ad f.rom the digestive
:hect with the exception of sulfaquinoxaline, which is well absorbed.
ract, this latter compound is well absorbed, appreciable blood levels
Smcebta' od ; however, it exerts its best known chemotherapeutic action
?,re obtain t,;ol of coccidiosis. It might be pointed out that other
in the con ifadiazine, sulfamezazine, sulfamethazine, sulfapyrazine,
compounds (sud'ne) also are active in the control of coccidiosis. In
, where it is desirable to obtain and maintain high
the drug in the lumen of the bowel in order to reduce
succinylsulfathiazole, phthalylsulfathiazole, or
r to be the most effective.

enteric infections,
concentrations of
the resident flora,
phghglylmlfaoetamlde apped
| the oral dose of sulfonamides for animals is 015 gm.

il of body weight as the initial dose followed by this amount
?a.kl ogfmdivid od does at 8 or 12 hour intervals. This schedule is
in. Oq\l::dy however, by the selection of the compounds and by
u.xﬂuen m’ces ‘n the’ma.nasement of patients, When the sodium salts
clmum:ennpa.rentemlly about one half this amount is used, followed

In genera

are gl f the acid form of the drug. In th

gually - the oral dosage O m q ' drug. In the

tiéat::;yellzyéf poultry 04 $006% of the drug is given in dry mash or
L]
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020% to 025% in drinking water, except when sulfaquinoxaline is
employed when lower concentrations are used.

Several review articles on the use of sulfonamide compounds in
the management of disease in animals and poultry have been published.

Antibiotics

The term antibiotic or antibiotic agent or substance generally is
used to refer to products produced by micro-organisms capable of
inhibiting the growth of, or destroying, certain other micro-organisms.
One exception to this rule exists at the present time in that chloram-
phenicol is prepared also by chemical synthesis.

This group of chemotherapeutic agents has received & great deal

of attention during the past decade. As a result of this intensive
investigation about ten antibiotics have been found to be safe and
clinically useful in the management of diseased animals. This group
of agents includes: tyrothricin, penicillin, streptomycin and dihydro.
streptomycin, bacitracin, aureomycin, terramycin, chloramphenico-
neomycin, polymyx{n and erythromycin.

Some antibiotic substances are more selective in their anti

bacterial activity than are others and the sulfonamide compounds.
They vary also in other respects and, therefore, we shall deal wjth them
more or less individually in this report.

Tyrothricin—~Tyrothricin is produced by Bacillus brevis. It
actually is a mixture of substances, containing gramicidin, tyrocidin
and a mixture of other active substances, as well a8 some fat and
sodium chloride. Tyrothricin is relatively insoluble in water but
dissolves in alcobol and propylene alcohol. The substance is- stable
under most circumstances and it is unique in this respect as compared
with most other so-called antibiotic substances. Lo

Tyrothricin is recommended only for topical application which,
of course, includes its use in cavities such as the mammary gland and
uterus. Streptococci, staphylcocei and clostridia are some of the
organisms sensitive to tyrothricin,

, Penicillin.—Penicillin is produced by Penicillium notatwm and
related species. Early supplies of the amorphous penicillin were not
very satisfactory for clinical use from a stability standpoint, but the
crystaline penicillin of today is relatively stable except in solution. -

. Phe following types of penicillin are commonly recognised;
@, F, K, Xand O. Type G most frequently is used clinically. It can
‘be produced economically and is effpctive against many organisms. One
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mg. of potassium penicillin G has a potency of approximately 1600
units. .

Several salts of penicillin are available for clinical use. The
pharmacologic characteristics of these salts are worthy of consideration
in selecting the proper drug for the treatment of disease. The salts that
are available widely are those of potassium, sodium, procaine, aluminum,
benzethacil and 1-ephenamine. '

The sodium and potassium salts are readily soluble in water and
usually are safe for administration by any route. The other salts are
reserved for intramuscular and/or oral administration. These latter
salts disintegrate slowly within the body and thus release more slowly
the penicillin. Frequently they are referred to as repository dosage
forms of penicillin, They should not be administered intravenously.
Absorbed penicillin is eliminated rapidly from the body by the renal
system. About 20% is excreted by the renal glomeruli and about 80% by
the tubules. The rapid excretion can be delayed only by the administra-
tion of compounds that compete with penicillin for the enzymes that
control or regulate the mechanisms of renal tubular excretion. Such
compounds are para-aminohippuric acid, iodopyracet carinamide and
probenecid. The first two must be administered continuously in order
to obtain the desired effect, while the latter two may be administered at
infervals as long as 12 hours with satisfactory inhibition of the renal
excretion of penicillin. For topical application, including intramammary
administration in the treatment of bovine mastitis, the water-soluble

salts usually are used.

Oral administration of penicillin in animals is not used widely
but experimental studies indicate that appreciable quantities of
nicillin are absorbed from the gastro-intestinal tract of dogs. On the
average, 9 to 10% of the total dose given by mouth to dogs is excreted in
the urine. The hydriodide of the diethylaminoethyl ester of penicillin G
has been shown to possess unique characteristics in that higher concen-
trations have been found in the pulmonary tissue after a given dose that
would be predicted from experience with other salts,

' Yoxieity studies and considerable clinical experience indicate that
large doses of penicillin can be given without producing serious toxic
manifestations, except in guinea pigs. Penicillin is most useful in the
treatment of ihfections due to gram-positive organisms. However, it is
not effective against all gram-positive organisius,

The minimal parenteral dosage of penicillin for animals should be
at loast 4,000 unita per kg. of body weight every three to four hours
when it is given In an aqueous medium (sodium and potassium salts);
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every twelve hours when given in oil and beeswax (seldom used these
days); and, when used in a so-called repository dosage form, such as
procaine penicillin in oil or water, at intervals of 24 hours or longer.

Streptomycin and dihydro-streptomycin.—Streptomycin is produced
by streptomyces griseus. A minor chemical treatment of streptomyecin
will result in dihydrostreptomycin. Streptomycin and dihydrostrepto-
mycin have relatively good stability. Streptomycin is used as the
sulfate salt or the calcium chloride complex, whereas the dihydrostrepto-
mycin is used as the sulfate. The calcium chloride complex will cause a
precipitation in phosphate-buffered solutions. This antibiotic is elimi-
nated rather rapidly from the body by the urinary system, although
not nearly as rapidly as penicillin.

Streptomycin and dihydrostreptomycin are not absorbed to any

appreciable degree from the gastro-intestinal tract. The intramuscular
route is used for administration in the treatment of systemic infections
and the oral route in cases of enteric infection. It is applied rarely as
topical medication except in bovine mastitis, when it is given asan
intrammary infusion, Streptomycin or dihydrostreptomycin ususlly is
used in the treatment of infections due to certain gram-negative
organisms.

It has been suggested that an intramuscular dosage of 40 mg. per
kg. of body weight per day, in divided doses, will provide & good blood
level in dogs. Lower doses generally are used for large animals,
apparently with beneficial effect, as judged by clinical response.

Bacitracin.—Bacitracin is produced by Bacillus subtilis. This
substance is soluble in water, but is not very stable in solution. It is
stable for long periods of time when kept in a dry state. Bacitraoin
possesses antibacterial activity primarily against gram-positive orga-
nisms and in this respect is similar to penicillin, It differs from
penicillit in other respects inssmuch as it is used chiefly for topical
apphéation. Aqueous solutions or ointments containing bacitracin
ustially are applied to infected areas or lesions. In rare instances it is
administered intramuscularly. Bacitracin, when applied topically or

when given orally, apparently is not absorbed. It has been administered -

orally in the treatment of certain enteric infections.

.. Aureomyoin—Aureomycin is produced by Sireplomyoes aureo-
fdcious. It is used in the form of aureomycin hydrochloride. This
antibiotic substance possestes a wide spectrum of activity against
bacterial (both gram-positive and gram-negative organisms), rickettsial,
large vital,"and some protozoan organisms. Because of this spectrum

of activity, it in widely used in the treatment of disease. In the dry

siafe it it stable for torty periods of time, but solutions of it shonld be

1
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used promptly. Aureomycin can be administered orally, intravenously
or topically. However, oral administration. in therapeutic amounts is
not recommended for adult ruminants since it may cause digestive
disturbances. When intravenous therapy with the substance’ is desired,
only fresh and properly prepared solutions should be used and
precautions to prevent leakage into the perivascular and subcutaneous
tissue should be taken.

.Tpe suggested dosage of aureomycin hydrochloride for animals
wl'len‘lt is given intravenously is 5 to 10 mg. per kg. of body weight and
this 18 repeated at intervals of 24 hours unless oral treatment is
provided. When the drug is to be administered o1ally, it is suggested
that the initial dose be 50 mg. per kg. and 12 to 25 mg. per kg. of body
weight every 12 hours thereafter until some time after the animal
shows. d_eﬁnite signs of improvement. Topical application of an ointment
containing 3 per cent of the substance for local therapy and intramam-
mary therapy have been found to be satisfactory. :

. Terramycin.—Terramycin is produced by Streptomyces rimosus.
This substance also is supplied as the hydrochloride. In most respects
Spl}armacologic characteristics, indications for clinical use and dosage)
it is very similar to aureomycin and, therefore, it will not be necessary
to discuss it further in this report. -

Chloramphenicol,—Chloramphenicol is produced by cultures of
Streptomyces venezuelae and synthetically. This is the first of the so-
called antibiotic substances that has been produced commercially by
gynthetic procedures. Many of the pharmacologic characteristics,
indications for use and dosage are very similar to those of. nureomycin
and terramycin. However, it is rarely given to animals by the
intravenous route. -

Neomycin.—~Neomycin is produced by cultures of Streptomyces
Sfradeae. In dry form it is stable for long periods of time. Itis readily
gsoluble in water. Neomycin is used as the sulfate salt. It possesses
antibacterial activity against gram-positive and gram-negative bacteris. -
Neomyein sulfate is used topically and orally. Itis poorly absorbed
{rom the gaatro-intestinal tract following oral administration or topical
application. It is not considered to be safe for parenteral therapy
chiefly because of the danger of nephrotoxicity. ’

Polymyzin.~Polymyxin is produced by cultures of Bacillus
polymyza. It is relatively stablein dry form and is soluble in water.
There are various types of polymyxin, as in the case of penicillin ; they
presently are identified as polymyxin A, B, C, D and E. Pharmacologic
and clinical in.vgstigstions thus far have shown the clinical superiority
and lower toxicity of polymyxin B, When the agent is adminiatered
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orally, it is very sparingly absorbed from the gastro-intestinal tract.
Polymyxin B appears to have a selective antibacterial activity in in
vitro tests against a wide variety of gram-negative bacteria, among
which is Pseudomonas aeruginosa. The agent is used chiefly in solution
or in ointment bases for topical application. Currently, parenteral
therapy is not recommended because of the danger of serious toxicity. .

Erythromycin.—~Erythromycin is produced by cultures of Strep-
tomycin erythreus. It is relatively stable and is soluble in water and
effective when given orally. The oral LD50 is about 3,000 mg. per kg.
in mice. It would appear that this antibiotic substance has a spectram
of antimicrobial activity and clinical efficacy similar to penicillin,
However, it has not been studied extensively in the therapy of animal

infections. In human patients, oral therapy is satisfactory for many .

infections.
Other compounds

Nitrophenide.—According to a number of reports nitrophenide
(m-m’-dinitrodiphenyl disulfide), an organic chemical compound, is
useful against coccidiosis in chickens. Reports on its value on
infections due to Eimeria tenella and Eimeria necatriz have been made.

Bisphenols or diphenols.—Among this group of chemical compounds,
~ 4—4’ isopropylidenebis (2 isopropylphenol) has been found to possess
prophylactic anticoccidial activity against Eimeria tenella in chickens.

Thiametroimidine.—Studies conducted by a number of investiga-
tors have shown that 2 amino.5-nitrothiazole possesses value in the
control of enterohepatitis in turkeys when it is mixed in dry mash in a
concentration of 005% and fed ad libitum during the exposure period.
This has been demonstrated in experimentally infected birds and in
natural outbreaks in turkey flocks. The prophylactic action against
enterohepatitis is obtained only while the drug is administered.

Nitrofurasone—Nitrofurazone is one of a series of furfural
derivatives that has shown promise of being a useful therapeutic agent.
This chemical (5-nitro-2-furaldehyde semicarbazone) in experimental
studies and clinical trials has been effective as & chemotherapeutic agent
chiefly in enteric infections in several species of animals HARWOOD

and BTUNZ have shown that this agent was effective in - preventing

serious losses from coccidiosis due to Eimera tenella when it was fed in
dry mash to young chickens. GUTHRIE has reported that nitrofura.-
zone,. administered orally, was effective ageainst enteritis due .to
Salmonella cholerae suis in young pigs. In his studies, animals wete
infected by the administration of twenty-four nutrient broth cultures of
the organiem. Bigns of illness nsually appeared 86 to 48 hours after
infection was instituted. L o
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Arsenamide.—Arsenamide (p [bis-(carboxymethylmercapto)-arsino]-
benzamide) has been found to kill the adult paratise Dirofilaris immadtis
in dogs. This compound apparently has little or no effect on the
microfilaria in the circulating blood of an infected dog. Arsenainide has
been studied extensively in dogs by a number of investigators. In
order to obtain the desired results, carefully prepared solutions must be
administered intravenously.

Diethylcarbamazine dihydrogen cﬂit'rate.—TThis compound has been
found to possess value in the treatment of internal parasitism, both in
certain animals and in humans. It is identified by the chemical term
1.diethylcarbamyl-4-methyl piperasine dibydrogen citrate. According
to reports by several investigators, it is effective in destroying the
larvae of Dirofilaria immitis in the circt}la,tmg blood in dogs. It has
been shown by KANEGIS that it is effective as an anthelmintic against
ascarids in dogs and in cats.

In this report we have not included extensive information
regarding new chemical agents effective in the control of ectoparasites
in animals and poultry, although some of them are listed. They are:
DDT, benzene hexachloride, toxaphene, dieldrin, chlordan and methoxy-
chlor. . .

An article by DOWNEY and associates contains a good review of
the newer insecticides and their use in the control of parasitism in
animals.

LEIOMYOMA OF THE HEART OF A cOW
By
K. P. CHANDRASEKHARAN NaIg,
' and
GANTI A, SASTRY,*
Department of Pathology, Madras Veterinary College.

Leiomyomas are reported to be common in the uterus and
alimentary tract of bovines. In the former situation this tumour occurs
commonly a8 & mixed tumour fibro—Ileiomyoma .known a8 “uterine
fibroid)”. Available literature .show.s'that no case of its occurrence in the
heart has been recorded, either in this species or in any others, (Feldman,
1989, Jackson, 1936, Runnels, 1946, Gaiger and Davies, 1947 and Willis,
1948). _

An opportunity is availed of now to record this tumour in the

heart of & cOW received frorh the Veterinary Assistant Surgeon in charge

* At present Disease Investigation Officer, Sheep, Goats and Poultry (Andhra),
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of the Veterinary. Hospital, Salém. The history -and postmortem
appearances furnished by the Veterinary Assistant Surgeon are as
follows : :

The subject was a twenty year old local cow, which was admitted
into the Salem hospital for rise in temperature, anorexia and oedema
of the dew-lap. In spite of various cardiac stimulants and tonics,
the animal died. On necropsy, the perioneal cavity was found to
contain ten pints and the pleural cavity fifteen pints of serous fluid.
The entire heart, which alone was found to have the growth was, sent
to this laboratory for diagnosis. No metastasis was found in any
organ.

Gross appearances of the growth :—The growth was greyish white
in colour and fairly hard in consistancy. It was found to fill almost
completely the right ventricle, right auricle and the left auricle. (Plate 9,
Fig. 1). The left ventricle was free. At the base of the heart, the entire
musculature was found to be & huge mass of hard growth. The
unattached portion of the tumour in the right ventricle was oval,
pedunculated (3" X 2§ X 2”) with a smooth surface and that in the
right auricle irregularly circular (27 X 2 X 2”) and with a nodular
surface. The pulmonary vein was occluded by a mass of cylindrical
growth of about 13” and having a caulifiower-like appearance. As it
was intended to keep the heart with the tumour in situ as a museum
specimen, no efforts were made to dissect out the tumour, which would
have been impossible any way. '

Microscopical characters :—Sections made from various portions of
the growth showed that it is essentislly a smooth muscle cell tumour
(Plate 9, Fig. 2) with extensive metaplastic tendency towards chondro-
plasia. Thus in several parts, large sheets of adult hyaline cartileg ecould
be seen. As shown in the accompanying photemicrographs (Plate 8,
Fig. 8) transition from muscle cell to cartilege can easily be seen.

~ Extensive hyalinisation of the tumour was aléo seen.

Comment :—Being benign, the growth was insidious in onset and
produced no ill effects till it became sufficiently big enough to cause
mechanical obgtruetion :t0. the normal flow of blood through the heart
producing  insafficiency and various sequelse in its wake, .especially’
chronic general. ydnous congestion. The tamour that is reported in
the heart and:that;: too, - rarely, by others, is' the rhabdomyoma. A
Patiqnt:diligent senrch ' of the section from various .parts of the tumour
after staining by Heidenham's Iron Haemotoxilin did not reveal any
stristed muscle: fibre. . In view. of the intimate; associstion of the
tumpur With the wall of Jarge hlood vessels st the bese of the. hesrt,
it it possibls ‘iBsl the tumbur might have bad its origin from the
musctlar coat 8 ‘$hiees vessels. The tumour is repotied here'for the

Plate No. 9

Leiomyoma of the heart of a cow.
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Fig. 1.

Leiomyoma of the

heart of a cow. Photo
showing the growth,

A : Growth in right
ventricle,

B & C: Auricular
space obliterated by
the growth,

Fig. 2.

Leiomyoma of the
heart of a cow. Sec-
tion of the growth
to show the charac-
teristic appearance of
nuclei of the tumour
cells,

[H & E. X 360}

Fig. 3.

Leiomyoma of the
heart of a cow, Sec-
tion of the growth
showing transition
from muscle to carti-
lage tissue.

[H&E. X 76]
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Plate No. 10
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Fig. 2. Right Fore-limb—Medial aspect.
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Left Fore-limb—Medial aspect,
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following reasons, viz., (i) its unusual situation and (ii) the extensive
involvement of the organ. :
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" ANATOMICAL OBSERVATIONS

By
P. SRINIVASAN, B.A., G.M.V.C., B.V.8¢., M.8C.,
Lecturer in Anatomy,
College of Vety. Science and Animal Husbwndry,
Osmania University, Hyderabad-Dn.

1, Median and Common interosseous artery

In the course of dissection on a two-year old buffalo-calf during
October 1958, the following interesting features were moticed by wme as
regerds the course of the median artery a.nd the origin of the common

interosseous artery.

Usually the brachial artery, the ox, gives off at the lower part of
the arm the collateral radial artery and below the level of the medial
condyle of the humerous it is continued into the fore-arm as the median
urtery. This' vessel passes under the pronator teres and the medial
collateral ligament of the elbow joint, gives off a large branch to the
flexor muscles, and the common interosseous artery and then passes
under caver of the flexor carpi radialis on the posterior face of the
radius algng its medial border and divides into radial and ulna.r arteries,
sbout she lower third of the fore-arm.
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In the dissection subject referred to above, the following
disposition had been noticed on both the fore.limbs. The brachial
artery crossed the median nerve downwards and forwards (Pl. No. 10
Fig. 2 No. 9), detached a large branch which soon divided into a
small collateral radial artery (Pl. No. 11 Fig. 3 No. 6) and a large
common interosseous artery (Pl. No. 11 Fig. 8 No. 7). The main vesscl
passed then over the terminal part of the biceps, and the median artery
which continued it beyond this level, passed in front of the pronator
teres and the ligament (and not under), then subcutaneously on the medial
face of the fore-arm along the medial border of the radius, in front of
the flexor carpi radialis (Pl. No. 10 Figs. 1 & 2) and divided at the lower
third of the fore-arm into radial and ulnar arteries. The common
interosseous artery (Pl. No. 11 Fig. 3 No. 7) pursued a downward course
in front of the brachial and the inedian arteries and behind the median
nerve, under the pronater teres, and the ligament and flexor muscles,
giving off branches to them and enter the proximal interosseus space.
(This disposition and an explanatory note on the nature of this feature
had been recorded by me once before in the I.V.J. XXX No. 2 Sept.
1952),

Summary

1. An unusual instance of thc wedian artery pursuing
subcutaneous course on the medial face of the fore-arm is
recorded for the first time.

2. The origin of the common interosseous artery as a branch of
the brachial artery and the collateral radial as a branch of
the common interosseious artery is again recorded.

11, DOUBLE SPLEEN IN A DOG

Normally the spleen of a dog is elongated; faléiform in outline
and its lower end is wider than the upper, In opg of the dogs, a
demonstration subject used for practical digsection. claes during 1962,
Ihsve observed thisorgan to be made up of two parts—dorsal and
ventral connected by & fold of omentum (P1. No. 11 Fig. 4.)

The spleen developes from an accumulation of mesenchymal cells
beneath the peritoneal epithelium on the left side of the dorsal
megogastrium. As this cell-mags increases in size it projects above the
omental surface as several hillocks which later on merge with one
another and attain its adult form at about 3 months,

“‘Multiple spleens or parsially subdivided spleens are' sorne times
met with in man and: other animals and these result either ‘from the

contimuance- of .the early ‘multiple “hillocks or from .exaggerations of
temporary incisures that appear at about 3 or 4-months. . i .. ., .

[
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Photo showing normal spleen of a dog on the left and the
double spleen connected by omentum on the right
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Schistosoma spindalis in a Bovine

Plate No. 12
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Fig. 2. Section of lung showing two adjacent pseudotubercles with a couple
. of ova in each of them.

Fig. 1. A typical ovum of S. spindalis taken from & coverslip preparation
obtained from the centrifuged fixative.
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. ., Bheep seem to have been domesticated since very early times.
The oxigin, of tha domestic sheep is lost in antiquity and possibly several
races of wild sheep were the forerunners of our present day domestic
sheep. To day sheep inhabit practically every part of the globe and is
considered to be probably the first animal domesticated by man.
Imdeparsble: from the whole recorded history of the human race is

. the #tory ‘of the use and development of sheep. India has a very long

history about its sheep and wool. In the Rig Veda, there are hymns to
Pasham, the God of shepherds, and there are references to the bleaching
and spinhing of wool. " ' S
With such a long history behind the sheep of India, they are
described as producing primitive type of hairy carpet wools, Economic
importenoe of the sheep industry is too great to be everlooked dlthongh
Todian sheep produce wool which cannot be used for the manufacture of
apparel ‘fabrios, This fact will be more clearly réalised by studying
ths production sad export figures. The total wool production of the
countyy: is estimated at 54.38 million pounds'. Before the ban on
wook exports, imposed in July, 1950, approximately 41-14 million pounds
wers exported’. The export figures for manufactured carpets has been
showing a constant increase in' the past eleven years, although it also

'had the impaet of the last world-war like other industries. - The exports

of manufactured carpet alone was worth £ 414 million in the year
1960-815, The total value of Indian raw wool and woollen goods were
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cstimated at $ 21,000,000 in 1946-47 out of which wool — raw and
manufactured—worth $ 12,000,000 (dollars) was exported'. This evalna-
tion in terms of dollars gives a very clear idea of the potentialities of
domestic wools for earning foreign currency. Out of the total wool
production, 18 million pounds was exported to the United States of
America alone in 1952°,

Russia, China, India and Pakistan put together produce move.
than 64 per cent of the total carpet wools in the world, With Russia
abstaining from exporting her wool and China’s position being
jeopardised due to political reasons in the world affairs, foreign countries
look to India for carpet wool and manufactured carpets and rugs. The
United States of America alone requires about 90 million pounds of
carpet wool annually’. Under these circumstances the importance of
Indian sheep cannot be overestimated, '

This only represents one aspect of the sheep's production. ‘There
is no part of the body of the sheep — dead or alive — which is not of
use to man. Thousands of people are supported by this &nin}‘l after
its demise. Big tanneries are working, day in and day out, giVing work
to many workers and Iabourers. The average annual production of
sheep skin in the country is estimated at 142.26 lacs' and most of th.e me
skins are exported to foreign countries which again helps in earming
foreign currency. » ' ‘ '

Another important product from sheep is the mutton. A}though
not many people take meat as a diet in Indis, quite a considerable
proportion of the total population consume meat and, considering the
fact that the food deficit in the country js not more $han fen per cent of
its total requirements on the whole, meat forms an important source
of food for t‘his’ food deficit country.

i Agriculture is the backbone of India. With vast areas of
wastelands which are otherwise unsuitable for agricultural production,
sheep .is the, only class of enimal which can turn these areas: into
profitable assets to the country by wey of-supplying food and fibre.
As. a matter of fact, in the degert. tragts like. Rajasthan where the
average rainfall is too low and  water supply. scanty, shesp and eattlo-
raiging, are the: chief means of, livelibood. fon the farmem. ..Similar
Waskelands axe present along.the, West,Goast, same pavte of the Southern
region. and_tbe foot of the hills. Thene; is.no-other. class. of atimal
which,is cageble.of utilising, the scant grazing of the,arid landy..; .. : 1.
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areas in the South, sheep are primarily maintained to keep up the
fertility of the soil*, and mutton and wool are of secondary importance.

There are many other bye-products of sheep which are of
considerable economic importance though the industrial resourccs of the
country for the manufacture of these bye-products are not developed
and some of them are still in their infancy or at the cottage industry
level. To mention a few of these bye-products, fertiliser, blood meal,
stock feed and plaster retardants are manufactured from sheep’s blood ;
illuminating oil, lubricating oil, soap, glycerine and cosmetics, candles,
stearic acid and polishing compound are manufactured from the tallow
of the head portion. Sausage containers, strings for musical instruments,
strings for tennis racquets and ‘surgical ligaments are manufactured
from the casings of sheep. Confectionery, candles, chewing gum,
mutton stearin, salves, and lipstick are manufactured from the mutton
stock.and mutton tallow of sheep. '

' Besides these, many of the glands of sheep are also made use
of in medicinal preparations. A few examples of the glands recovered
and thus utilised are given. below: An extract from the parathyroid
gland is used to aid the calcium metabolism. Thyroid gland yields
¢ thyroxine * which is useful in the treatment of simple goitre, - Insulin
which is 80 very useful for the treatment of diabetes is recovered from
the pancreas. Besides insulin, the pancreas yields enzymes for pre-
digesting milk, starch and fat. ILiver extracts employed for the
treatment of ansemia are manufactured from the liver of sheep.
Pepsin is prepared from the stomach. Extract from the ovaries is used
in menstrual disorders while the suprarenal yields epinephrin, so useful
in the practice of medicine.

From all these, it is clear that sheep, if properly utilised, can be
of still greater importance to the country. In Indis, all the parts of the

sheep’s body are not utilised as is being done in foreign countries.
A2 B S ' »

i ‘Sheep industry can also contribute substantially towards solving
the wnemploymetis: problem in the country which is getting acute in
recent’! years:iand: also help the country by way of reducing the imports
of . foreign foods 'of many kinds. Taking the carpet manufacturing
industry alone;it is responsible for giving employment to more than
14,000 workers?, It is one of the largest cottage industries and perhaps

thaianly one of itbkind which gives so much returns to the country.

o _"r,,,Ind}sﬂ' sheep occupy such an important position. amongst the
livestock industries even with the present system of promiscuons
bresdidg in the village flocks and poor sheep types in the country.
There is no doub'that the-country can ‘march abresst with any other
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foreign country known for its sheep industry, if only some of the better

breeds of sheep are developed for the production of apparel wool, and

the poorer types improved for the production of better carpet type wool.
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IMPROVEMENT OF INDIAN SHEEP

By
B. B. Buog, B.5c. (Ag).,
and
*S, JAYARAMAN, G.M.V.C., B.V.8¢C,,
Government Livestock Farm, Hissar: SRR

Indian sheep have been described as of primitive type yielding
" hairy carpet-type wool. .Improvement in quality and quantity ef wool
and mutton demands immediate attention. On the whole, sheep in the
country can be classified into three types according to the quality of
wool they produce: practically hairy sheep in South India, medium
type of sheep yielding medium quality carpet wool in Central Indis, and
woolly sheep producing good quality carpet wool in Northerm Ihdia.
Some of these types in Central and Northern Indis piroduce good quality
wool with negligible proportion of hair in them and which can be
utilised dor coarse tweeds, blsnkets and rogs. In many parts of Soush
Indis, sheep are mainly raised for manure and very often sheating is

R Present working in the Madras Animal Husbandry Department,
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never carried out because there are no returns from the wool from these
types.* This is one of the main reasons why sheep industry in the
country is in the hands of very poor people and is still very backward,
although the industry by itself plays an important role in the export
trade of the country. Although the wool from the Southern region is
considered to be coarse, the Rayalaseema area, more particularly Bellary
District, is noted for its woolly type of sheep. The coarse blankets
manufactured out of Bellary wool meets the demand of the entire rural
ares of South India and some of them are exported as druggets. The
world famous Pile-Carpet industry of Eluru in South India utilises the
wool mostly drawn from local production. In spite of the fact that
Indian wools are not fine, they are famous in the world market for their
superior carpet qualities and there is an appreciable demand from the
dollar areas for Indian wools. Apart from this, it becomes necessary for
woollen mills in India to import fine wools for the manufacture of
apparel fabrics. Imports of woollen goods also are considerable.
Considering the fact that more than 70 per cent of the wool imported by
woollen mills for the manufacture of apparel fabrics is of below 50’s'
and that some of the Northern India breeds, as they exist today, produce
wool which is not very much below this standard, there is no doubt that,
with concentrated effort, considerable amount of foreign exchange can
be saved through improvement of domestic wools.

Under these circumstances, a broad outline for the improvement
of Indian wools can be drawn on the following lines : —

; ‘; 1, The sheep types existing in the Southern region which
produce practically hair on their body must be improved at least to a
standard of good carpet wool.

2. Bome of the sheep types existing in Central India produce
fairly good quality wools for carpet manufacture though they arc not
quite upto the standard for ideal carpet wools. These must be
improved to the standards required for ideal carpet wools.

: ! \

8. The sheep types existingin North India and some of the
sheep types existing in Central India, should be developed to produce
fine quality wool to meet the demand of the local mills.

A tentative proposal made by Mahal’ in the improvement of
fleece quslity without regard to enmvironmenta! conditions is also an

important guide for planning the general improvement programme. I
is reproduced below :

st 1. Sheep types-with less than 20 per cent medullation (hairiness)
in the Hleece may be improved as apparel wool type sheep.
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2. Types with 25 to 35 per cent medullation in the fleece way be
fixed as ideal carpet wool type sheep.

3. Types with 35 per cent to 100 per cent medullation in the
flecce be improved for the production of ideal carpet type wool.

India is too big a country to think of any centralisation. Each State
must have its own Research Station and Field Wool Laboratory ete.

Keeping in view the above points, regional centres may be
established in different parts of the country with a Central Research
Station in a suitable area, preferably Punjab, to implement the
programme successfully.

The elimination of hair and kewp is of primary importance in the
iluprovement programme of Indian sheep. There is no sheep type in
India which is free from medullation although it is not uncommon to
come across stray animals in certain types showing practically no
wedullation at all. Whatever be the object for dévelopment—carpel
wool or apparel wool—it is essential under the existing conditions’ of
the domestic wools that- hairiness be reduced. Nanda ef al' observed
that the amount of medullation existed in the Mendelian raioof 1:2:1
both in the case of ewes and the progeny of Bikaner and Lohi sheep
and that a ram with the least amount of medullation, when used,
produced progeny with lesser amount of medullation in the fleece,
Their observations strongly support the findings of several workers in
different countries that the hairiness in the fleece is an inherent
character. Furthermore, Bryant', while working on Scotch Black
Face sheep in England came to a definite conclusion that kemp can be
completely eliminated from the fleeces through selective breeding which
again proves that kempiness is also an inherited character. This shows
that scientific and systematic breeding practices are the best ones to be
followed for reducing the proportion of hair and kemp. Use of rams
showing the least medullation as suggested by Nanda et al.', will be the
right step in this direction. It would be esdential to resort to cross-
breeding in the case of very inferior type of sheep just as some types
that exist in South India and parts of central India. :

'~ Plescé weight per head of sheep is deplorably low as compared to
foreign countries. The Marketing Department' in its report estimated
4n average yield of 2.2 1bs, per sheep which is another reason why sheep
are neglected by the flock owners. Out of the total sheep population
‘t%em' major portion is in “the South. As mentioned above, most of

e sheep are of very pooi type producing negligible amount of Wool or
hair which is responsible to bring down the wool average to shdh'd low
degrees . Bheep in the Northern regions and parts of  Ceéntral Indis

: UL
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produce on an average of about 5 to 6 pounds of wool annually.
Although this is slso a low yield, as compared to improved sheep in the
forcign countries, improvement of South Indian sheep even upto this
level will be a big step towards improving the sheep industry. Fleece
weight is again an inherited character. Rassmussen' from his studies on
the inheritance of fleece weights in range sheep states that it appears
cortain that there is sufficient additively hereditary variance in shearing
fleece weights to permit selection to be effective in improving fleece
weights in the average range flocks of sheep.

A good body conformation is not only essential for increased
productive capacity of sheep but the returns from lambs that are sold is
determined to some extent by their form. Although general improve.
ment in' this direction for all the sheep types in India is necessary,
particular attention is needed towards the poor types of sheep in the
Central and South India. Burns?® from U.S.A. reports that an average
difference of 1.6 lbs. of clean wool was noticed between the culled and
the reserved rams showing the importance of good conformation. In
this regard very little work has been done }1nder Indian conditions,
Jaysraman and Mahal’, while working on Bikaner. sheep, found that
about 84-46 per cent of variation in clean fleece Wexgl}t of yearlings could
be attributed to the variation in their body weight whicl} showed
that heavier sheep are likely to produce more wool. In the adults the
relationship is about 6-5 per cent which is only a fifth of what it exists
in the yearlings. So in the improvement programme th‘rough selective
breeding, stress may be laid on the body weight while selecting the
yearlings for replacement of culls. _ ,

Management and breeding practices in the country are so
primitive that even if an improvement with regard to the quality and
quantity of wool is made to the required standard ml.wh of the problem
will be automatically solved and many of the findings regarding. the

_improvement in different aspects can be sucf:eszully u?ilised. Selective
hreeding canr be very effectively carr{ed out if the breeding practices are
. followed according to the basic principles of breeding. In. the first
v;mm";’.;a ging the. flock at any time of the year or at all times in the
year should be sarupulously avoided. . Apart from other dipadvantages
ke i ge in. mortality, rate, higher expense on labour and the like,
the nniformity . in the lamb crop cannot be maintained, As a result,

the prices of the miarkes lambs are reduced and the wool clip from the
lambs is also not uniform. Another practice to be deprecated is the
mating of any ram to any ewe irrespective of the characters they posses
and the probable effect in the progeny. It should be borne in mind that

it is the progeny that counts because it is the further step towards the
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improvement in the flock. Keeping of records of performance of
individual animals in the flock will be of gréat value in selecting he
animals at the time of culling. Breeding season may be fixed up just
after monsoon in South India and Bombay Province while for
Northern regions the best suited months for breeding would be March
and April as has been experienced at the Government Livestock Furw,
Hissar.

In any class of livestock industry, it is not possible nor advisable
to make use of all the males for the purpose of breeding. The ram
plays a very important role in transmitting the qualities to the progeny
and hence all the rams showing any defective breed character or very
high percentage of medullation should be castrated. The Goverpment
can very effectively enhance the progress through rigid inspection of
village flocks and compulsory castration of scrub raws.

The uniformity in length of the clip is very important, because
it has a direct bearing on the spinning and such other processes the wool
has to undergo before it comes out as  final finished product. Uniforu
‘clip will fetch better prices too. For this reason, shearing at fixed
regular intervals is a pre-requisite. Usually shearing 1s practised twice
a year but the time of shearing varies in different regions. Againat
certain places shearing is practised thrice a year. All these irregularities
must be discontinued. Shearing in the month of April and again in the
. “month of October is well suited under Indian conditions. If the lamb
“¢rop is uniform and" the shearing is practised only ata particular time
‘for all the sheep, the commercial wool which comes in the market will
have a fairly uniform length. Some of the sheep types produce wool of
_short length. This problem has to be tackled through selective, breeding
:programme or through cross.breeding with long-stapled sheep types. -

In order to speed up the desired improvement in this class of
livestock, artificial insemination may be resorted to. Along with! the
-vegional centres,- stnd farms may be established in suitable areas from
where the village flocks can' be inseminated in large numbers. Although
‘some difficulty is likely to be encountered in the detection of ewes in
‘heat unlike the cow, skilful workers can do the job with fair. amount of
success. ' That artifieial insemination in sheep is practicable and is
capsble of spesding up progrees in sheep improvement is evident from
the - reports from -eountries like Russia -and South ‘Africs where
‘remarkhble results have been achieved in this direction. S
~ Above everything, dissemination of the day to day advancements
in the breeding techniques and management; may, aleo be made available
to the flock owner in his own language which will ‘acceleraje the
improvement. ' o
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o o duction -—Feldman * (1982) comments on
difficulties of acquiring a large collection of tum¥yrs B animals
Though. seattered reports are made on individual neopliw ."nm,.-” :
data, wpert from Feldman's, (1932) Jackson’s (1936) and Kémmycs (104
on the tumours in enimals, are not available. Analysis of over 1wo
thousand neoplasms from bovines received in the Department of Patho-
logy during the 12 year period from 1940 to 1951 is presented here with
a view to find out the site and age incidence of various neoplasms, It is
hoped that this information will be useful to the teachers in veterinary
‘collégea ‘and to the' field workers as well. As most of the tumours
'ggbpit‘ged to us were from the exterior, the information presented here
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is necessarily restricted and does not give indication in respect of
malignant ones, as to their metastasis, if any. Also, it is not possible

to state what bovine population is represented by the 2000 ncoplasms

presented here.

In spite of thesc short comings, the data give some idea of the
ﬂypes of neoplasms likely to be encountered in any particular region
“of the body and the age incidence. Often in human beings and in
animals, significant variations in the site of occurrence of tumours
have been reported and sometimes in respect of the age too. Thus, in
human beings, observers have noted a high incidence of cancer of the
skin in the fair Nordic race and of uterus in European Jews. Kbanolkar
'(1945) states that though the total incidence of cancer of U.S.A,,
England, Holland, Switzerland and Japan is nearly the same, there is
significant differences in the sites affected in various nationalities
mentioned. According to the same authority, cancer of the buccal
mucosa is' 6 times more common in Gujarathis than in Deccanis and
further, .in the incidence of oral oancer can “be found ‘significant
differences in the two sexes, being more in males than in the females.

In the doméétwated a.nimals. t0o, we find great variations in the
site of incidence of neoplasms. For example, though cancer of horn
is of frequent occurrence in India, surprisingly this disease is unknown

.in the European countries and America. Again many. foreign workers

(Trotter, 1911; Feldman, 1982) have reported carcinoms of liver and

“uterus very frequently, but we found these organs rarely, if ever,

affected. Kenny (1944) has noticed h:gh incidence of epidermoid

'ca.rcmoma in Ireland. These observations in man and animals bear out

the fact that in different localities in a country and again in different
countries, significant variations in the site involved may be found, even
if the total incidence shows no appreciable variation. A critical study
of these data may bring out facts which might b'dhelpinl in throwing
light. on the etiology or predisposing . factors, concerned in a partxcular

g »tnn;qur B
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Y7 " Fmoidence :—Table I given on page 317 gius the mc:dence bf

-vatious- types of tumours met with in 2003 bovines mcludmg 60
-bhffaloes (B. bubaks) T
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Sy l. : EPITHFLIAL TUMOURS
‘ ‘ - Carcinomata : Gamcerof the eye anid hom.

_‘1 ot As will -be seen from the Table, these. are by far the most

comman, ‘neoplasms_encountered in bovines, being 86% of  the" tota
number examined. Of these, 850 were cancers of the  oye and 4?5 "Horn
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TaBLe 1
Summary of different types of Neoplasms found in Bovines.
Nature of Neoplasms Cattle  Bufialoes Total % of Total

Squamous cell carcinoma of eye 836 14 850 42.50

Squamous cell carcinoma of horn 464 1 465 23.25 }70.9% \
?nmons cellcarcinoma in other situations 96 7 103 5.18
eno-carcinoma 22 1 23 1.15
Adenoma 33 1 34 1.70
Warts i 126 6 132 6,60
Odontogenic tumours 14 — 14 0.55
Melansomata 109 2 1 5,50
Fibromata 64 8 72 3.60
Nasal polypus 60 1 61 3.05
Neurofibroma 22 5 27 1.35
© Mixed tumonrs S 1 9 0.45
Myzoma 2 - 2 0,10
C 2 2 4 0.20
Lelomyoma 1 - 1 0.05
Lymphoma 1 — 1 0,05
Lymphocytoma 4 1 5 0.25
Lipoma 3 - 3 0.15
Angioma 2 - 2 0,10
othelioma 9 3 12 0.60
Fibro-sarcoma 21 2 23 1.15
Myxo-sarcoma 1 - 1 0.95
Chondro-sarcomsa 1 - 1 0.05
Lympho-sarcoma 11 4 15 0.75
Sarcoid — 1 1 0.0
Carcisoma hepatocellulare 1 — 1 0.0
Dermold crysts 32 - 2 160
Total ... 1943 60 2003 :

Of the 850 eye cases, 83 were found in cows, 14 in buffaloes and
the rest (753) in bullocks and bulls, The ages of animals affected ranged
from 2 to 16 years, but the ages of 6to8 appear to be the most
vuloerable as would be seen from Table I1I given below.

TaBLE II
Age distribution of tumowrs with special reference to eye and horn cancer,
. No. of No. of No. of
Age in Y ears Eye cancers Horn cancers Other tumonrs
—_ - 4
! - = 14
2 1 - 24
3 1 1 16
'-f,.‘ B ‘ 18 6 27
5 30 14 2%
6 84 52 51
7 61 32
8 264 145 124
9. . 37 22 19
10 81 ‘ 53 7
11 R | O 10 6
22 - 2 13 13
3 [} 4 -
" 14 N 2 2
- 16 1 - 1
Very Old - -~ -3 .
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The cancer age of cattle thus appears to be between 6 and 8.

All breeds of cattle are found to be affected. ' Occurrence of this disease

has been reported from all districts except South Canara. Table III
gives the incidence of eye and horn cancers in various districts of this
State prior to the formation of the Andhra State.

, TaBLE III
Incidence of eye and horn cancers in the districts (1940-'561).
District No. of Eye cancers  No. of Horn cancers
Visakhapatnam 2] 26
East Godavari 33 30
‘West Godavari 25 4
Krishna 83 50
Guntur 144 70
Nellore . 75 22
Cnddapah 3 22
"Kurnool 20 13
Bellary 23 13 i &
_ Apantapur 31 7 o aenrd
- .Chittoor 32 5 woene. 2ot
Madras .24 ¢« 20 aoul
““Chinglepet 15 17 - oy k)
South Arcot 14 18 - e adgae
.North Arcot 40 17 Oaratn
“Salem | 39 B T T L T
Coimbatore 104 1 Ce e
" Nilgiris 9 1
Malabar 2 1
South Canara - - -
Tirunelvéli 17 5
. "ndnt‘n b ; L9 cahgtoand
. . Ramanatbhapuram . ) 29 i woe e a @30 L oy ad
T Thuebinpsm‘ ‘23 R 15 o
~Tanjore .. . . ) 17 R 15 AN L A
— Ve L sy
850 465
L. e —
TS S A T Qowg 83 o TR - & W e '}‘\\h
Bullacks & Bulls 753 . 39
Buffaloes 14 e . .,

It will be seen from this table that eye cancer is reported most
frequently ' from the districts of Krishna, Guntur and Nellore (the

Ongole breeding area) in the North and Coimbatore (Kangayam breeding
ares) in the South, x X ;

Among the 465 horn; tumours, 66 Were in cows and one in a
buffalo. In:this condition also, the majority-were found in the 6.8 year
age group. , Not a single case was reported from South Canara, while all
the other districts had shown‘incidence of this affection. Again, as in the

case of eye cancer, the Ongofe breeding tract showed the highes} incidence .

in the North. In the SBouth, Coimbatore reported a comparatively high
. “imcidence of the disease, -

€

-
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All parts of the eye were affected, viz., eye-lids, innercsnthus,
haw, conjunctive and the eye bail. The growth in the horn was
freq:xently found to start from -the base and fill the horn core

" gradually.

Comment :—Chances of autopsies in these cases are not many.
However, horn’ cancer frequently causes {ugtq,st.asga into frontal sinus
and involves the lymph glands in the vxcxm?y_ of the born, especially
the parotid. In one case, we found metastasis into the lungs. In cases
of eye cancer, beyond local spread (local walignancy) no metastases into
distant organs have been noticed.

Though much literature has accwwulated in respect of cz?usa.t'ive
fuctors associated with cancer in general, the real cause of cancer is still u
mayatory. It s oug gested in respect of horn cancer that‘actmw rays qf
the sun may have something to do with ca.uss_tnoq, especially whep it is
noticed that the incidence is significantly high in bullocks. It is also
possible that sunlight may co-operate \yith .ot,her carcinogenic factors.
In respect of the horn cancer photo-sensltisatxon_ of the squamous cel_ls. of
the epidermis may play some part in the causation. A pal:a,ﬂel condition
in human pathology Wwherein photo-gens:txsatxon of unpigmented skin
resulting in cancer. has been recognised. Another cause of the horn
tumour -is supposed: to be the chronic friction (and the resultant
irritation) of the horns with the yoke of carts snd ploughs. This
appears to. be feasible as the incidence in bulloeks is six times that of
in cows, which are mnot used frequently for traction or ploughing.
Kulkarni (1953) is of the opinion that paring and trimming of horns for
beautifying, &8 is in vogue in the state of Baroda, may be a contributory
frctor. 'As thik practice is’ not ‘;ggnerally prevalent in this State, we are
not i & position to comiment on'it. In the case of eye cancer one could
advanc the theory of irritation by afxst a8 well as the action of actinic
eys, cousequent on bullocks working in the fields and roads. A
pertinent guestion would then be “ what is the case of these cancers in
cows and buffaloes ?”’

Much has been said in text books on the role of parasites in
the production of cancer, Reo (1943) has reported the presence of
extra-ocular worms (Thelasia rhodesii) in the cases of eye cancer and

ova of Jchistosoma ngsalis in sections of horn cancer. On the basis of

‘these findings, it has been suggested by some workers that these worms

have etiological association with eye and horn cancer respectively. We,
however, believe that such occasional identification of these worms in
respeot of these cancers does not es?a,bhsh any etiological association and
that their presence is mere fortuity. Nor does information on hand
show thst incidence of these cancers vary in direct proportion ta the
incidénce of these worm infestations. In one instance we have noticed
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actinomycotic lesion in sections of eyc cuncer; but mere presence does
not establish any ctiological relationship. In some eye cancers that show
papillary structurc and derivation from papillomas it is highly probable
that a virus may be associated and work in this direction may be
fruitful,

Adeno-curcinomate :—Of the twenty-three adeno-carcinomata, one
occurred in the liver of a buffalo. The other 22 of cattle were found in
the following situations : frontal sinus (9) ; eye (5); uterus (1); cervix
(1); vaginal wall (1); anus (1); palate (1); wouth (1); liver (1); and
parotid region (1).

Comment :—Thosc of the frontal sinus were probably derived from
the cpithelium lining the upper respiratory and sinus passages.

Squamous Cell Carcinomata (in regions other than eye and horn)

Of the 103 twwours of this class, only seven were found in
buffaloes in the following situations : jaw (1); neck (1); frontal sinus
(1); valva (1); thigh (1) and tongue (1). :

The sites of the 96 cattle tumours were: cheek (2); lips and
gums (3); ear (5); jaw (3); brain (1); frontal sinus (8); parotid region
(6); tongue (1); mouth (1); nose (1); milk ducts (1); vagina (3); vulva
(12); neck (5); hump (1); dewlap (1); brisket (1) back (6) sternal region
(8);. scrotum (3); penis (2); anus (4); abdominal wall (1); limbs an;
liver (1) and lungs (1) ; , ‘ '

Comment :—In respect of squainous cell carcinoma on back, in
most casses there was history of chronic wound irritation prior to the
appearance of the cancer. Those of the liver and lungs are considered
metastatic growths, but the primary could not ascertéined. A
growth from the jaw and another from the eye were the so-called
‘basal-cell carcinoma variety. One tumour growing from the lips and
gums of a buffalo weighted 2} 1bs. R .

Benign epithelial tumowrs

- Adenomata :—Of the thirty-four adenomats received, only one was
found in the buffalo (eye). The reat 33 of cattle were distributed as
follows : eye (23); horn (2); thorax (2); abdomen (2); anus (2 and
.oesophagenl region (2). The eye tumours were mostly "derived from
: ~héederian glands. Usually these were small lobniated growths.

... Warls or horny papillomata :—132 papillomata were encountered
of which six were in buffaloes. The sites in buffaloes were : éye, nasal
‘;ﬂuqqsa,\‘,}igk_hpm and upper palate, (onein each situation) and one
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:Mostly young animals were affected. In nine of such young,

_these tumours were found all over the body. In cattlc, these growths

were found in the following situations: face (4); lip (8) ; eye-lids :(4*2) ;
ear (2); nose (1); forchead (1); cheeks (5); tohgue (2); jaw (1); palate
(1); neck (1); dewlap (1); flank (1); udder (5); anus (1); valva (1) ;

- sheath (2); testes (2) ; penis (1); buttocks (1) ; and limbs (12),

Odontogenic tumours :—Fourteen cases of this tumour, considered

" uncommon in domesticated animals, were encountered. Some of these
" were true adamantinomas derived from the epithelial residues of ‘‘enamel

origin " while others.. were mixed ones. These tumours were ﬁm.n aand
whitish in colour, varied in size from that of a lime to a ennis ball
and affected the jaw and palate. Some of }‘.hese have been mls.ta.ken for
actionomycosis. These Were locally invasive. The full particulars of
these tumours will forin the subject matter of a seperate communication.

ll‘mnnective tissue tumours S B

Fibromata :—133 fibromata were noticed of vyhich 61 were the so-
called nasal polypus. One nasal polypus was found in & buffalo. Of the
remaining 72 fibromata, eight were found in the buffaloes in the
following situations : eye (4) ; jaw (1); arm (1) ; and udder (1).
U 'sites of these tumours in cattle were : testes and sheath (3) ;
ud&w??k;'a. s:::l‘;'a.o and uterus (2); limbs and buttocks (14); head (11
eye (7) ; ear (8) ; dewlap (1) ; tail (1); back (§) ; neck (11) ; and rectum (1),
These tumours varied in size from a grape to a coconut and frequgntly
shqwed hyalinisation of fibres. The nasal polypus had a smooth glisten-
ing surface and on section was greyish white,

«Twéhty-seven' fibromas believed to be of nerve sheath in origip,
called neuro-fibromata, were received of which five were found in
buffaloes; in eye (3) ; subcutis (1) ; and nose (1). In the cattle these arose
from the subcutis of various parts of the body in 13 cases and the rest

. ;rom: nose (2) ; eye (3); face (1); ureter (1); scrotum (1) and gums (1),
LIS FE PP g

Nine mixed tumours were also found as shown hereunder :

Lo e - . Tunmowr: . Am/mal Site
Fibro-myoma Buliock - $houlder
‘Fibro-myoma Cow - Lower-jaw

. Fibrg-lipoma  Heifer-calf Tail

- F‘i‘]q?d-h)aondroma ~ Ballock Tail

", Fibro-leiomyoma Bullock Shoulder
Fibro-leiomyoms, Bullock Pastern
Fibro-leiomyoma Bullock Anus

i Pibib-leiomyortia * Bullock Rectum

5 Fibrodeiomyorin - 8he-buffalo Shoulder
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Myzoma :—Two were received, both in bullocks, the sites being
waxillary sinus (1) and hip (1),

Chondroma :—Four neoplasms under this variety were found, two

of which in buffaloes (at the sternal region and brisket). The two of

cattle were in the nostril, showing metaplasia to osseous tissue.

Lymphoma, :—One tumour was found in the prescapular gland of a
bullock,

Lymphocytoma :—Of the five tumours received, one wasg found in
the skin of a buffalo. The sites of the remaining four in cattle were :

shoulder (1) ; abdominal wall (1); neck (1) and subcutis of all over the
body (1).

‘ Lvpoma :—Three were found, all in cattle, the sites being uterine
Cervix, scrotum and the temporal fossa.

. Angioma :—Two growths were received from bullocks, the sites
being jaw and pastern. T

Malignant connective tissue tumours

Fibro-sarcomata :—23 tumours of this variety were received, of

which two were in buffaloes (eye und dental pad), The sites of origin
in cattle were: horn (1) ; liver (1); throat (2) (in one case metastasis into
lungs); ear (1); buttocks (1); neck (1); abdomen (1); cranial cavity (1);
buccal cavity, gums, mouth etc., (12). The ages of affected animals were
5 to 12 years,
Lympho-sarcoma -—Fifteen tumours were received of which 4
buffaloes (all of the eye). In cattle the sites were : shoulder (1) ;
sternum (1); base of ear (1); knee cap (1); eye (8); ear (1); lower lip
(1); angle of mouth (1); lower jaw (1). The one from the lower jaw

from

showed giant cells and is probably osteo-sarcoma.

 Myso-sarcoma :—One growth was reccived from the jaw of a
bullock. A

. 8arcoid—This tumour which was wmid-way between benign and
malignant n

eoplasms was found in the eye of a buffalo,
Carcinoma hepatocellulare.~One case Was recorded in g bullock.

_ lohnqqah. (Pigmented tumours).—111 melanotic tumours were
‘received of which two were in buffaloes (eye and abdomen), The sites of
occurrence of these tumours in cattle were : limbs (40); eye (12); lips
gli tches(tg;vall (18) abdomen (3); neck (8); ear (6); tail (3); sheath and

am (2); palate (1); dewlap (6); f: 10); ' ;
perineal region (2), P (i faco (10); testen 1 ack (6 and

Most of these tumours appeated o be beni o i
: \ppea gn. ; Occasionally it
was reported. that these attained huge proporfions. In one gase.

’
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occurring in the perineal region of a bullock it was as big asa *Jack
fruit’. It was not possible in these cases to know whether the?re were
any metastases. Information as to the coat colour was available in
respect of twenty bovines. Excepting two bullocks which were red,
all others were grey in colour.

Teratomata

Thirty two dermoid cysts were found in ca.ttl.e and none in
buffaloes. Of these, twenty were in ca.lves' of ages ranging from '5 days
to 1} years. These were mostly congeni_ta.l in origin affecting eye lids and
cornea and contained hair and fibrous tissue.

Sumihary and conclusions

Over two thousand neoplasms of bovines, including sixty in
buffaloes (B. bubalis), were analysed as to their incidence in different sexes
and at different sites, Carcinomata including eye and horn cancers were
the predominent tumours met with (71% of the total). vAmong the othf:r
types, of growths papillomats, melanomata and fibromata were found in
large numbers. The cancer age of cattle appears to be between 6 to 8
years. The probable causative factors of horn and eye cancers are
discussed. Actinic sun-rays along with irritation due to friction of the
yoke as an etiological factor is suggested.. In the case of eye cancer the
action of actinic rays with or without the irritation due to dust particles
wos hazarded as the causative factor. Parasites are not conmsidered to
play any role in the production of these tumours.

We have had no occasion to record .in bovines the following
‘tumours mentioned by Feldman; mesothelioma; myelocytoma and
adenoma of gall bladder. Of Jackson’s collection, the following were not
repl;égented in our study; cornu cutaneum, (very r'e(_:ently we reoenv.ed one
specimen of this variety from a goat); trgnsltlonal cell carcinoma,
thymoms, cortical hypetneph}‘om&; lyphangloma ; pl}eochromocytoma
#nd osteoma. DBut our collection conf.a.lna the following tumours not
eficountered by either of them: carcinoma hepatocellulare, adamanti.
norns, sarcoid and basal cell carcinoma. ,
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.Co4operiasis in Buffalo Calves

Plate No. 14
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Fig. 1
Piece of small intestine of Buffalg-calf

No. 828, to show the nodules.

Vol. XXX,

No. 4

Schistosoma spindalis in a Bovine

One of the pseudotubercles in No. 8. highly magnified to show an
ovum being phagocytosed by a giant cell.

fig. 9.

) Fig. 2
Section of a nodule from small intestine of
Buffalo-calf No, 753, to show the worm {w) in sitx.

X ca. 18,

Lying free in its lumen are several schistosoma, some of them

Thrombophlebitis with partial organisation of a mesenteric vein.
“peired.

Fig. 10.
*-
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worms. In calves, on the other hand, there is no mention of nodules
being formed, but the penetration of C. punctata into the intestinal
mucoed, to a varying extent, has been recorded by Hung, Dikmans and
Randotn! -Tately, Ba#ley ‘confirmed this by experimental work and also
remarked that in seome instances re-exposure to large nwibers of larvae
provoked the elimination of worms already established.

Our investigation has elucidated that (i) Cooperia sp. is pathogeric
to buffalo-calves (Bos bubalis) also, (i}) nodules resemblmg those caused
by Oesophagostomum radiattim may be caused in the small intestine,
(i) adult, but sexually immature, worms are enclosed in the nodules,
(iv) the causation of nodules is likely to be the result of tissue reaction
rather than sensitization, and (v) the encapsulation and arrest of the
adults in the intestinal wall make the dmgnoms a.nd treatment of the
infection impossible. - :

Further observations will be incorporated in the detaule& artlcle to
follow. ) \
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COOPERIASIS IN BUFFALO CALVES
By

K. P. CHANDRASEKHARAN NAIR,
Lecturer in Pathology,
) and '

M. ANANTARAMAN, . -
Research Officer (Helm.), C
Madras Veterinary College.

A dozen buffalo-cdlves in a farm in Visakhapatnam, South India,
varying in age from nine to fifteen months, had had & el.inical histo'ry
suggestive of a parasitic infection, namely, duliness, emaciation, angemia,
diarrhoes and oedema of the lower-jaw; culminating in death. Evnd?nce
of a specific protozoan or helminthic infection was, however, wanting;
but, at autopsy, inflammation and numerous nodules were observed in
the small intestine. (Pl No, 14, Fig. 1). - SRR

Histo-pathological examination of the nodular areas showed that
most of them contained sections of coiled worms, (P). No. 14, Fig. 2) each
embedded in a large nodule and surrounded mainly by numerous mono-
nuclear cells, plasma cells and giant cells. Fibroblasts were scattered
among them, but concentrated at the outer zone of the npdule forming a
complate capsule round the worm, along with aggrggatxons of l?'mphf).
cytes.  Eosinophilic. infilbration was not very significant, especially in
well.formed nodules. The mucosa over the nodule indicated extensive
necrosis while. the nodule itself occupied the. entire thickness of the
intestinal wall obliterating even the muscnlature, o i .' L

“" “1n a casua! examination, the section woyld pass for that of s
tigulé caused by an Oesophagostome, but closer, atydy revealed that the
o ingide was an adult worm, not a larva as it should bave been if it
were an Oesophagostomum sp., and that the nodule itself was different.

. Dissection of & few nodules yielded fagmefts of a complete worm, in

eacly case, identifiable clearly as g&@&m/@u el

croT

" g pathogenicity of Gooperia sp. in ruminants has been. easlier
stodied by Andrews' Bailey?, Dikmans?, Hung4, and Ransom?®, who

. 'spepk.of the worm being a blpod-{eeder cansing a high degree of ansemia

and-sympioms similar 4o fhase 'of trichostrongylosis, | Nodule-formation

on the intestinal ‘mucose. @f.sheep by C. ourticsi in . interpreted by

Andrews as due t0 ax- iwml{mcﬁ_on 19’ $he: prepehoe, of larvae

in the ceypta.of the villi; lei ;i*to em?gsulatiqnlalgdggdesmﬁonpf the
o O TSR IO GPE T S Hhods b

vt et -

Schitto“ﬂ’na spindalis in a Bovine

Plate No. 13
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g & terminal spine snd oontaining embryonal

cells, highly moonified from a preudotubercle in liver.

Fig. €. A typical ovum showin

Fig. 5. A conglomerestion of pseudotubercles in liver containing numercus
ova. Their shells have undergone crenation and blackening.

Vol. XXX, No. 4

Section showing verminous thrombophlebitia of the mm-h.p-ué

Fig. 8. Sectien of large intestine showing two psesdofubercies 1a the
submucosa. .

ortal vein, In its lumen schistosoms parasites some

P
of them paired are seen lying free,

branch of the

Fig. 7.



OBSERVATIONS ON HISTOPATHOLOGY OF MORBID
TISSUES FROM A CASE OF NATURAL INFECTION WITH
SCHISTOSOMA SPINDALIS IN A BOVINE

By
R, M. KALAPESI, G,B.v.C,, P.Z.8. (Lon.)
Prof. of Pathology, Bombay Veterinary College,
and

B. L. Purosir, @.B.v.C.,
Assistant Professor, Bombay Veterinary College.

Common helminthic diseases of the tropics include schistosomiasis
provoked by sexually dimorphous trematodes of the genus Schistosoma
or blood flukes. Schistosomiasis (Bilharziasis) in man existed even in
ancient Egypt. Ova of schistosoma have been found in mummies of
the Egyptian Pharaohs dating back some 3G00 years. Napoleon's
troops suffered heavily during the Egyptian campaign of 1798-1801.
The occurence of human schistosomiasis in India is almost negligible
compared with this condition in animals. The urogenital form cansed
by 8. haematobium is restricted to Africa but cases in India have been
+reported. The Japanese form caused by S. japonicum is restricted to
the Far East. Intestinal schistosomiasis due to S. mansoni has spread
to South America through the African slave trade.

From our knowledge of the parasitic fauna of this country, we
know that important among the several species of Schistosomes of the
domeatic animals are 8. spindalis, S. nasalis, 8. indicum and 8. incogni-
tum. 8. mnasalis is present in the nasal veins and its ova are voided in
the nasal discharge. Datta (1932) has given a detailed account of the
histopathology of the morbid tissne due to S.nasalis which causes a
snoring disease (nasal granuloma) in the Indian cattle. 8. indioum is &
common parasite of the equines and sometimes of cattle and sheep in

India. Datta (1938) gave an exhaunstive account and histopathology of
* nodular portal cirrhosis produced by it in the equimes. 8. incognitum
affects pigs and dogs. Nothing is known about its pathology. 8. spin-
dalis is usually found in the portal and mesenteric veins and their
branches and its ova are present in the liver and intestines, Experimen-
tal pathology in the goat infected with 8. spindalis has been thoroughly
studied by Fairley and Mackie (1930) and they have given excellent
description and microphotographs. Some observations on the histo-
pathology in calves experimentally infected with 8. spindalis have been
given by Rao (1938).
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Recently we hagd an opportunity to examine formalin-fixed
specimens received at the Pathological Laboratory of Bombay Veterinary
College on 3—9—53., from the Veterinary Officer at Dhulia in the West
Kbandesh District of Bombay State. These cogsisted of pieces from
heart, lung, liver, spleen and large intestine with scanty mesentery of a
bullock. The symptoms as stated by him were Temp. 106.°F, slowly
coming down to 101-°F within first 5 or 6 days, constipation followed by
diarrhoea, blood and mucus in feeces, bleeding from both the nostrils,
off feed, collapse and death. The condition was labelled by him as
“ Undiagnosed disease”. About the same time, we learnt from the
Disease Investigation Officer, Bombay State, that there was an outbreak
due to S. spindalis in cattle of the same district. The fixative in which
the specimens were received was therefore centrifuged and the
material so obtained showed to contain ova typical of S. spindalis on
microscopical examination of coverslip preparations (Plate No. 12 Fig. 1).
Earlier it has been stated that the histopathology of the morbid tissues
due to 8. spindalis has been dealt with in case of experimentally infected
goats and calves only. Since the present case was from & natural infection
with S, spindalis in a bovine from an area where an enzootic outbreak
occured and since, on. examination of the tissues, the ova and parasites
ware present in & somewhat generalised distributiog, it is considered
worth -while by the present authors to describe the lesions in detail.

* Morbid - anatomy and histology :—Due to certain unavoidable
circumstances, the naked eye changes and histological features described
below are restricted to such pieces of preserved tissues as were received
here.’ ! _
Heawt :—Macroscopically showed no lesions; neither the coronary
vessels nor a small blood clot which was entangled in the cordae
tendinae contained any parasites. :

. Microscopically the section showed congestion and presence of
Sarcosporidia.

' Lung:—The pieces sent were sinking in the fixative solution.
The interlobular connective tissue was prominent. Under the visceral
pleura small’ pseudo-tubercles of pin-head size were noticed. On its
cut sutface numerous similar tubercles were present. None of them
appeared to be calcified. Schistosome parasites were present in the
blood vessels, - : '

Microscopical examination revealed that tissue reaction was quite
conspicuous and & large number of pseudotubercles were seen. In
parenthesis, it may be stated that Fairley and Mackic in the experi-
mental infection of goats noticed that, in the lungs, local reaction and
cellular exudate was never intense. The tubercles in this case were
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scattered and one or more ova were present in their centre. These were
surrounded by foreign body giant cells, large monocytes, fibroblasts
and an outer capsule of delicate fibrils and cellular fibrous tissuc
(PL No. 12. Fig. 2).# A thrombus showing an entangled schistosome
parasite in a state of degeneration with phagocytosis was seen in a pulwe-
nary vessel. In another longitudinaly cut vessel, adult parasites some of
them in copula were seen lying free. The cuticles of the parasites werce
smooth and did not show any tubercles (PL. No. 12, Fig. 3). ‘

Liver ——The pieces showed no lesions on the external surface
which was smooth, On their cut surface there were numerous hepatic:
pseudotubercles, majority of them being pin-head sized. The branches
of the portal veins contained numerous schistosoms paragites, some of
them being paired. In some cases the vascular lumen appeared
completely obliterated. The liver parenchyms showed wide necrotic
z;.rfas. No calcification was noticed and on sectioning no grittingss. was
elt. . .

Histological examination showed a number of foci of coagulative
necrosis in the parenchyms. Their periphery consisted of leucocytic
infiltration, majority of them being large mononuclears. In such foci
neither ova nor foreign body giant cells were present suggesting thereby
that their occurence was from circulating toxins. Many of the Kupffer's
cells in the dilated sinusoids were loaded with golden brown and black
pigment. Intralobular veins were normsl. Portal sheaths showed & heavy
infiltration by round cells (Plate No. 12. Fig. 4). Bile duct epithelium
was highly proliferative and new ducts had formed in some places. There
was evidence that several pseudotubercles had fused together resulting in &
mass of fibrous tissue. These contained a number of ova, They were
seen to be invaded by monocytes and giant cells with the result that in
some cases the egg-shells had undergone crenation and blackening (Plate
No. 13. Fig5). Some ova, however, were typical with & terminal spine
and embryonal cellular contents (Plate No.13. Fig. 6). In some places
verminous thrombophlebitis of the intra-hepatic branches of the portal
vein with subsequent organisation was seen (Plate No, 13, Fig. 7,
Productive fibrosis due to phlebitis had resulted in the narrowing of
their lumen which in some cases were in the form of a slit. In some
vessels the thrombus had completely occluded the lumen and snbsequent
organisation had converted them into fibrous masses. . Eosinaphi]
element was conspicuously absent in the cellular infiltration around
ava. 'The layer of * actino-body ** ‘as 'described by Rao was not present
around'any of the ova.: None of the ova was calcified, ' Schistosomes
with céntra) pigment and some of them in coptls were seen’ lying free in
the branthes of thé portal veins. Here again, as in the:Tang, “the
porasites Wete attbercalate. ° - o0 :
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XS : - Spleen :—Macroscopically showed no lesions oF abnormality except
for congestion. T

Microscopically it showed only congestion and presence of golden-
brown and black pigment. . :

Large intestines :—The pieces had scanty mesentery attached to
thewn. In one piece there were patches from which the mucous layer had
peeled off. A few petechial haemorrhages were noticeable. No nodules
could be seen on the muscular coat. The mesenteric blood vessels
contained clusters of parasites.

Microscopically the substantia propria of the mucoué membrane
was seen infiltrated with large monocytes. Occasionaly an ovum actually
penetrating the mucous membrane could be seen. Typical pseudo-
tubercles were seen in the submucous (P). No. 13, Fig. 8) as well as in the
subserous layers. Their histology was similar to those in the lung and, in
addition, cosinophil elements were also present. The mesenteric veins
contained a large number of schistosomes, majority of them being
paired. Verminous thrombophlebitis with subsequent organisation was
also seen (Plate No. 14. Fig. 10). Some veins were completely occluded
by the thrombus in which a number of ova in various stages of
disintegration and phagocytosis were seen.

Subsequent to the receipt of the specimens described above, morc
specimens from natural infection cases in bovines were received here
‘on & couple of occasions from the Disease Investigation Officer, Bombay
{State. Thesd consisted of pieces from kidney, spleenic and portal veins,
;urinary bladder and a couple of mesenteric lymph nodes in addition to
‘those tissues as are already described. On examination it was seen that
there was nothing to add to the descriptions of such tissues as are
.shown above with the exception of intestine. Macroscopically it was

}yellowish and hsd on its mucous surface numerous warty nodules

tarying in size from pin head to lentil. Microscopical examination
'showed that the mucous layer was completely exfoliated and non-existent
fand the warty protruberances were made up of ante-mortem blood clots
§n the submucosa. In these clots there were s number of degenerating
lschistosoma pardgites surrounded by & wide zone of large monocytes.

" JA few degenerating ova were also present. Directly under these

iprotruberances was the muscular coat With mesentery and a lymph node
swhich w¢&normal. No typical pseudotubercles were, however, present
%n thid" thtestine.- Kidney microscopichlly showed granular degeneration
f the convoluted tubules, enlsrgement of the glomerules and in a few
preas leucocytic infiltration mostly lymphocytic in nature. In the
&;ilnary bladder the epithelial layer was completely exfoliated but was

~ ptherwise normal.
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Editorial
A LEADER’S DEMISE

Full many & gem af purest ray serene
I'hé dark unfathomed . oaves of ocean bear
o Full many a flower 1s born o blush unseen,
CHGR LA T Adid waste its swestness on the desert air,

It is with profound sorrow we record here the sad demise
of an esteemed colleague, who had played a notable part in
shaping the destiny of our profession in this country. Wobrds
fail us when we think of the selfless services rendered by this
great son of India in his own humble sphere of work, We refer
to:Sri A, Ramalinga Mudaliar, G.M.v.C., who served in the Civil
Veterinary Department, Madras, from 1907 and retired voluntarily
as a’ Veterinary Inspector in May 1933, News has reached us
just now that he died on the 22nd July 1953 in the far-off village
of Idaikal in Thirunelveli District. With all possible haste, we
got the news confirmed and we are pained beyond measure that
there. should. have been so much of delay in the receipt of this
news. It has only made it more poignant to us and we hasten to
convey our heartfelt condolences to the members of the bereaved
family.. | '

Mr. A. R.—as he was familarly known in Madras—was a
founder-member of both the Madras Veterinary Association and
the i All.India Veterinary. Association; what more, he was one
of . those select. few of stout-hearted men who were mainly
responsible for bringing this Journal into being.

" "Mr; A 'R. was a born leader who knew not what fear is
and who counted rectitude of character as dearer than life. To
know him was to know humancharacter at its best. Surely,
little does the world know of its truly great men. He was
literally a friend, a philosopher and a guide in the early days of
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our profession in India. He was one of those few who first
thought of organising the profession on an All-India basis.
With that end in view he lost no time in getting into touch with
other Provinces and States. Along with his valued friend and
colleague Dr. M. S. Sastry, he toured extensively all over the
country, inculcating this idea of an All-India Veterinary Asso-
ciation and finally attended the First All.India Veterinary
Conference at Lahore in 1923, which set the seal of progress of
the profession in this country.

Those were days of foreign bureaucracy when it was easy
to earn high dividends by worshipping at the altar of officialdom.
But Mr. A. R. chose the harder path.

Mr. A. R. soon saw the utter helplessness of the professnon .

to organise itself and to create a future for itself in line with
other scientific professions in India. He soon realised that men

were lacking to give the correct lead. He fully well understood -

the dangers that awaited the fate of such leaders in the then
existing conditions of country's administration. But he took the
decision which only heroes could take, to cast off his interests to
the winds and came out boldly to help the profession to raise
itself.

If today the profession is respected in India, if today
it has advanced much scientifically, economically and socially,
it is not a little due to the superb sacrifices of suchgreat men.
Profession has reason to feel grateful to this pioneer who
organised Provincial and All-India Veterinary Associations, in
the teeth of official opposition and has suffered much in conse-
quence. He was debarred from raising to the status of even a
gazetted officer. He bore the cross cheerfully and, with a smile
even in his face, urged the profession not to be worried over his

individual fate but to forge ahead in all directions. Even today -

he is remembered as a great martyr in the cause of our profession
in Madras. '

.He was 72 years of age at the time of his death He died:
fall of years, full of honours and full of devoted service to his:’

profession. Would to God we get more such men to lead us! -
We bow to his departed sonl! May his soul rest in peace!

A FANTASTIC SUGGESTION

We are extremely surprised and greatly concerned to
learn that, with a view to overcome the shortage of veterinarians
in this country, a suggestion has been thrown forward to appoint
non-veterinarians to be in charge of livestock breeding farms and
also to appoint stockmen to be in charge of veterinary dispensa-
ries'in rural tracts. That a suggestion of this kind, primitive and
faritastic in conception, should have emanated in this age of
scientific outlook and thinking, passes our comprehension, We
fear that those who have been responsible for this suggestion are
not fully aware of the true nature and importance of the work
carried -on in a livestock breeding farm, Probably they are
under the impression that these farms are intended merely to
multiply stock in numbers without any regard to their quality
and also that the work on these farms is of an ordinary routine

‘nature. Otherwise, it is difficult to understand the suggestion

at all. We have been repeatedly somplaining that our livestock
have deteriorated enormously owing to decades of neglect, not
only by their indiscriminate breeding but also by their unscientific
feeding. This neglect of the past requires a lot of deep study,
scientific planning and patient working before any appreciable
progress could be effected. It is for such work that livestock
breeding stations are started in important centres all over the
coutitry, so that.a correct appraisal of the potentialities of our
livestock can be made, Selection of sires and dams, evaluation
of their performances, their reaction to food and environments,
their resistence to diseases and other cognate matters have all to
be studied and worked out in any livestock development
programme. These are subjects which can be handled propetly
and efficiently only by persons with a full knowledge of
Veterinary Science and Animal Husbandry. The present day
veterinary surgeons, by their practical and theoretical knowledge
of the care and management of animals, their scientific feeding
and breeding, and the cure and prevention of the various animal
diseases—as would be evident from a perusal of the course of
studies at the Veterinary Colleges—are -the best fitted for this
work and they alone are the only qualified persons to be
put in charge of these livestock farms. Any other person
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entrusted with this work can hardly do justice to it and it will be
nothing short of quackery to do so. Past experience with some
of the farms should be both a lesson and a warning. Every farm
entrusted to a non-veterinarian had to be reinforced with one or
more veterinary surgeons even for its ordinary routine working and,
consequently, there was nothing to be gained at all, On the
other hand, it created quite a good deal of disharmony and
strife, leading to lack of team-work and impaired efficiency,

Again, the suggestion that a poorly equipped person is
good enough to man rural dispensaries and livestock farms is
something highly repugnant to us. Where are these places that
require only such persoris ? They are the centres where the
common man’ of the country gets his professional aid and help
in matters relating to his livestock. Are our administrators
satisfied by providing this * comman man” with something that
is ‘not quite so good'? Is that what is meant by the Welfare
State, which we are planning to build up in this country ? 1Is
that the way in which we treat our ‘ common man’ about whose
concern and welfare we talk so much about? No, an emphatic
No. Itisin these places that the veterinary surgeon comes in
contact with the people intimately and it is here that he can
function efficiently as a livestock adviser and as a veterinary
public health officer to the rural community. If we care for the
rural population—and every one is indignant if anything to the
contrary is even suggested—then, we should be careful not to
foist any unqualified person on them with important assignments.

- We would, therefore, earnestly urge upon those concerned’
not to countenance this move at all but think of other ways and
means of overcoming the shortage of veterinariansin this country,

This subject of paucity df veterinary personnel has been .
with us for quite a long time and we have repeatedly discussed
this subject editorially in these pages on i number of occasions,
‘Btiefly stated, it has been due entirely to the lack of appreciation
by ‘the “Government of the ‘potentialities of the Veterinary
profession to the economic betterment of the country and also to
the 'absence of incentives to the young aspirants to take up the
study of ‘Wéterinary Sciehce. If one were to remember that
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a Veterinary Surgeon has to put .in as much an intensive
study as a medical graduate or an engineering graduate
and, if one were also to realise that a veterinary graduate after
this intensive study is treated inferiorly and given a status
lower than that of his confreres in the medical profession,
then the reason for the paucity of veterinary surgeons will easily
become clear. As long as the Government, which is the

‘only agency at present to employ the services of veteri-

nary surgeons, does notigive them the status and emolu-
ments, commensurate to their scientific training and
equipment, so long will there be a shortage of veterinary
personnel. The present-day education in a professional college
is prohibitively costly and students are attracted to higher
studies, be they scientific, technical or humanistic, not solely or

‘entirely by their love to these studies but also by the appeal of

their future prospects as a means of securing employment and
ensuring a source of living. There is nothing wrong in this mode
of looking at education, As our Vice-President, Dr. S. Radha.
krishnan, remarked very recently while addressing the 3lst
Convocation of the Delhi University, * We need not think that
earning a livelihood is a very Jow ideal. Itis recognised as one

. of the objectives of education”. And, therefore, the only sure

and certain method of overcoming the shortage of veteri-

nary personnel is for the Government to recognise the

veterinary services as one of its essential services and

assure the members of the veterinary profession a status

and rank in conformity with their high scientific educa-

tion and their role as ‘the doctor of the farm and

guaranteer of the nation’s food supply ‘. This will immedia.
tély appeal to the young en aspiring for higher University

education and draw them to the veterinary profession,

Another way of overcoming the shortage of staff is to
atilise the existing veterinary staff judiciously and more’effectively.
At present a good number of these persons are employed in
assignments of a very routine nature” of conducting prophylactic
inoculations, castrations, etc, These are matters which can
be safely entrusted to skilled technical assistants under the

10
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supervision of veterinarians and, therefore, steps must be taken
to recruit and train persons for this work at an early date, This
has been done already in some States where stockmen and
Livestock inspectors have been recruited and trained for this
purpose. This will relieve a good number of veterinary
personnel for major and more important spheres of work. These
and similar measures should be seriously thought of as the
correct .solution for overcoming the shortage of veterinary
personnel, We do hope that the authorities will think and act
on these lines and not commit the serious mistake of employing
non-veterinarians to be in charge of livestock farms and rural
dispensaries, The damage that would result from this step
would be stupendous and will defy rectification at a later date.

REPUBLIC DAY

President Rajendra Prasad’s Message

“On this auspicious day, the fourth anniversary of the Indian
Republic, ¥ send my hearty good wishes and greetings to all my country-
Inen, :
“There is reason for us to feel satisfied with our efforts and
achievements during the last year in the field of nation-building and
reconstruction. In many respects the fourth year of the Republic was

more eventful than its predecessor. I have not the least doubt that the

year which is commencing to-day will witness our efforts bearing still
greater fruit to the benefit of us all and humanity at large.

“ While we know that we have yet to go a long distance for
achieving our cherished goal namely, the establishment of a Welfare
State, from which poverty and ignorance are banished and equal
opportunity promised to all, we can feel happy that the right beginning

"has been made. Inso far as the mould is cast, our people are conscious
of the path they have to tread. Given perseverance and earnestness, we
"can be sure that our efforts will not be in vain. :
“This is undoubtedly a day of rejoicing; but, if we view it cor-
~ rectly, it is no less a day of dedication. By dedicating ourselves solemnly
to the service of the nation, to the service of the people living in this
great land, we can lend real significance to such rejoicings and celebra-
tions. Putting others before self is the best way of ensuring self-interest
in the long run. I devoutely wish that every one of us bears this truth in
mind. I pray that the new year may bring greater happiness and pros-
perity to all of you.”

NEFD FOR MODERN BREEDING PRACTICE IN HOME TRACTS
AND FARMS o

By
K. S. NAIR, M.R.C.V.S., D,T.V.M.,

Professor of Animal Husbandry, Veterinary College,
Osmania University, Hyderabad Dn.

The Union Government as well as the State Governments have .
accepted the methods of grading as the officially sponsored policy for im.
proving our serub cattle. This being so, it is necessary to have pure bred
sires to bring about continuous improvement of the grades. Success can
be assured only if youstation pure breds which are themselves improving.
The name of any private breeder, however high his reputation be, is not
by itself sufficient guarantee of the purity of his stock. There are only
few breeds that are registered in herd books and again breed societies are
not many. Some breeders claim that they carry in their heads the
ancestry of their stock. Memory being proverbially fickle, no reliance
can be placed on this assertion. Therefore, there is a case for organizing
breed societies and establishing herd books for the recognised breeds,
which have no breed registers at present.  Be that as it may; I am not.
at present concerned with the above problem. :

It is necessary that pedigree bulls—pre-potent bulle—should be the
ones that a key village unit should possess. Such bulls can be had only
from State-owned farms, where scientific work is in progress, and where

‘relevant record is available. In these centres constant effort is being

made to improve stock; but the experiment should not stop “with the
production of & few high class sires. Again the result of scientific breed-
ing should be available not to a favoured few, but to the ordinary ryot.

If there are not sufficient animals to be given out from State-owned
farms, it should be the first attempt to cull the unfit, introduce artificial
insemination in such farms and produce good crops of “ tested '’ bulls to -
be issued to the key villages. The key village unit is quite a satisfactory
scheme, where the common man would be benefitted by State aid.

" Success of the scheme depends on correct procedure.

The choice of breeds for the various regions of a State is an expert’s
job. Breeds should not be imposed in places where amelioration with the
new breed is not desired by cultivators. Grading system is useful for
ameliorating the non.descript in the land ; the system is put into practice
as we bave a lot of poor class'scrubs ; a general improvement may be
looked for by this method of breeding as every grade animal would have
& pure bred sire as his or her immediate progenitor. But grading
has its.own limitations; as Kelley puts it while writing of grading :
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“ Progressively the mean or average of the group moves upward. It will
always be somewhat lower than the value attributed to the introduced
. sires, because regression to the mean of the original population still is
an operating force, and introduced sire can only affect the position in
proportion to the extent that his excellence is hereditary.”

Therefore, in addition to the system of grading that is being
adopted as the national plan of improvement of scrub cattle, it has
. become necessary to concentrate on other methods also.

It is a common observation that dilution of breeds is going on
steadily in the breeding tracts. The reason for this are meny. Among
the causes the following are, I think, important. The breeder has lost
his pride of having pure-bred herds. Many a breeder has also lost the art
of breeding good cattle. He has become an impoverished individual
and cannot afford to keep high-class sires. The high cost of cattle food
coupled with the shrinkage of grass lands has forced many small scale
breeders to go out of business. The demand in the market is for utility
animals and good breed types are not always asked for by the prospec-
tive purchasers. Therefore has it become imperative to carry on
propagands among the breeders in the home tracts of breeds. It is
from these areas that pure animals may be plentifully got. Small demon.
stration farms are required to be established in these places to re-educate
the cattle owners. Films, talks in the radio and on the platforms ete,
are to be just additional aids in this education of the breeder. Although
I am putting forward a plea for the introduction of modern methods for
the various parts of the land, I must stress the needs of bringing up
animals under suitable environment. Scientific breeding is second
only to good feeding. " It is hoped that with the possession of better
animals, the cultivator would be induced to feed and keep his cattle
with appropriate care,

The method of breeding to be adopted in home tracts of breeds is
‘“ In-breeding "’ with the ultimate object of introducing herd registers, so
that pedigrees may be available for every animal of the area.

There are many veterinary surgeons in India who have heard of
the system of In-breeding with a great deal of fear. Their misconception
often arises from the prohibition of consanguineous marriages among
human families. Animals are not concerned with ethics or morals,
In genera.l terms, pure-bred stock has a great deal more of homozygous
genes in them than in scrubs or grades. It has been proved beyond
controversy that in-breeding accompanied by intelligent selection is the

- only system that would purify stock.

The animals of recognised breeds of the West have t.hexr pedlgree
in the hord books, ' There are also herd associations and registry-societies
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for every breed. Even the Zebu cattle imported into America has an asgo-
ciation called the ‘“ American Brahman breeders Association *’ organised
as late as 1924. There are many subsidiary and branch associations of
this organisation. It is an influential society and is said to have members
in U.S.A,, in the South American States, Cuba and other places. Iam
just mentioning this because of the awareness of the foreign breeders to
the great need of “developing and advertising the Brahman breed in
their respective localities.”

The pioneers who constructed all the old foreign breeds, and the
present day breeders as well, are all following some system of Jn-breeding.
A whole lot of agricultural statistics has been evolved to help the breeder
in sire indexing, progeny testing and other cognate matters. There are
formulas to evaluate the percentage of inbreeding of a particular bull ;
mathematical methods for finding out relationship of inbred animals are
also before us.-

The system is neither new nor uncommon in our country. ~As far
as I know, very little scientific study has been mgde to find out the
breeding worth of animals. What was the old idea of donating village
Brahmini bulls? Did not the village elders expect in-breeding? Whatever
this may be, in time, the method degenerated into promiscuous breeding.

In-breedinig evolves suitable genotypes as there are fewer ancestors,
although there be the same number of generations; copsequently there
would be a concentration of the desirable characters in a highly inbred
animal in whose herd selection has been rigid. This homozygous animal
would be prepotent, as he has been selected through generations of
inbreeding to transmit a good number of desirable characters. There is
no other way open to us than to inbreed our stock to give us quick
results. In the absence of records in India, no one can say how any
breed was created. We may assume that. all our breeds were evolved by
some such system.

Therefore, I would appeal to the authorities to make a sire survey
of our present resources and needs and put out definite programme for-
the improvement of every recognised breed. The old Madras State, to
take the case of one region alone, has spent over 2 million rupees in the
last ten years as subsidy to the * breeding bull”’ scheme. At this stage
a sire survey is desirable to know of the accurate resources of the State, -
the fate of such sires and whether the off-springs can be recognised by
the existence of records or marks of identification. We can also estimate
the level of improvement of such schemes.

. It is my opinion that trained and experienced officers should be
placed in charge of each of the recognised breeds to work up schemes of
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development for every breed. As this is a national scheme covering the

whole of India, I would prefer the Govermment of India to sponsor the
scheme.

Notes and News

“

Sri P. K Ramachandran, B.Sc., B.V.Sc., a graduate of the Madras
Veterinary College and a son of Sri P R. Knshna, Aiyar of the Indian
Veterinary Research Institute, Mukteswar, has gone to Edinburgh for
higher studies in Veterinary Science.

* ' * *
Post-graduate Degrees in Animal Husbandry (By Research) :

We are very glad to note that the Executive Council of the
University of Poona, on the recommendation of the relevant Committee
for recognition of Research, under provisions of Section 47 of the Poona
University Act, 1948 have been pleased to recognise Dr. J. D, Sa.mpa,th
Kumaran, M.A., Ph.D. (Univ, Missouri, U.S.A.) as & teacher for impart.
ing instruction on behalf of the University in Animal Husbandry to the
Post-graduates (by Research).

Our readers, we are sure, are aware that Dr. J. D. Sampath
Kume.ran, who is working in the Cattle Dairy Farm at Karnal (East
Punjab) is the author of the book on ‘* Artificial Insemumtlon and
Animal Production—A Ptactzcal Guide .

* * »
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s SWITCHING "’ OF ANIMALS

Rule-makers of the turf in Kngland who are perturbed by reports
that the present system of racehorse identification is an insufficient
guard against fraudulent “ switching ’ of animals, intend to review the
entire subject.

The Jockey Club, at their next xneel;ing, will study new methods
for identification of racehorses and the matter will also be discussed at a
meeting next week of the members of the Thoroughbred Breeders’

Association,

At present, racehorse ‘ papers ’ consist of a stud book certificate
and a brief general description of the markings. Racing authorities
are believed to be interested in the sygten under which each horse will
have a *‘ passport*’ photograph.—NAFEN. The Hindu, December 3, 1953,

P.H.T: Here is a novel method adopted at the Iowa State College
for enlisting the co-operation of the ‘better-halves’ of Veterinary
students in enabling their husbands to take their Veterma.ry degree, (as
published in the Iows State College Veterinarjan in its issue No. 3. Vol.
XV). “This year for the first time at Iowa State College, wives of
graduating veterinary medicine students were :presented a * P.H.T.”.
Presentation of these certificates was made by Dean I.A, Merchant a.t
the spring smoker of the students’ Association. The certificate states:

. The Faculty of Veterinary Medicine of Iowa State College, in recogni.

tion of love, determination, patience and endurance put forth by (wife's
name) in order that (student’s namne) might attain the Degree of Doctor
of Veterinary Medicine, does hereby bestow upon her a P.HT. (Putting
Hubby Through). With all privileges and respect such achievement
deserves.” The document is dated and signed by Dean Merchant.

Wil there be a similar move in.our country also, asks a corres-
pondent ! : '

*
* *

Morse, Ristic, Witt and Wipf describe a case of abortion {on the 54th day of
pregnancy) in a 7 year old Cocker Spaniel, due to Br. abortus. Four dead and one
living pups were aborted and the living one also had Br, abortus organisms, Histo-
pathology of the uterus revealed chronic type of endometritis, The number of
organisms present in the uterus and vaginal discharges of the bitch were sufficient to
present a hazard to both human and animal health The dog belonged to a farm where
cows had aborted due to Br, abortus. J.A.V.H.A., Jan. 1953., 18020,

(G.A.8.)



Glinical Articles

USE OF DR, FRANK’S FOETAL EXTRACTER IN REDUCING
DISLOCATION AND OVERRIDING FRACTURES IN
LARGE ANIMALS. o

By
G. B. BINGH, B.A., M.R.C.V.S.,
~ Direclor of Animal Husbandry & Veterinary Services, Orissa.
AND 'A
- M.M. R\AO, G.B,V.C.,
. Vetersnary Assistant Surgeon, Cuttuck.

~ The object of this article is to bring to the notice of the 1embers
of the profession the use of the above apparatus for treatment of disloca-
tions and fractures of large animals with comparative ' ease. Inspite of
what is stated in books on Surgery regarding the reduction of dislocations
and over-riding fractures in large animals, veterinarians have to face
insurmountable difficulties in these operations, ‘These difficulties are
further exaggerated when the patients are brought to the hospital -8s &
last resort sfter the failure of the treatments adopted by the -village
quacks. Inall such delayed cases of dislocations, the clinician notices
deformity, atrophy of the involved muscles and anchylosis.- Consequently,
reductions become extremely difficult, if not totally impossible. However,
a8 will be seen from the enclosed case records, such cases can be tackled
with confidence and fair amount of success, with the use of Dr, Frank's
- Foetal Extractor, supplied by Messrs. Cirugia De Lux, Calcutta.

Out of 12 cases treated, one with the dislocation of the shoulder
joint was an old and neglected case. This waa attempted first and is,
- ; therefore, described id detail. o - Ce e e

; Subject.—A grey bullock, aged about 6} years, was brought to the
hospitalon 16-8—'51 with the complaint that, on 16~7—'51; the animal
suddenly slip
left shoulder. S L .
.. Symptoms, ~Atrophy ‘of the shoulder muscles with the ' projection
of the lateral tuberosity of the humerpus. ' The affected leg was about 3
shorter than the other leg. While standing, the anjmal kept the leg off
the ground with the toe pointing. On manipulation, the joint was quite
firm and rigid. There was no crep ifation, :

Diagnaris ~—Dialocstion-6f the shoulder joint,

ped while going up-hill atid sustained severe injury of the
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Reduction of Dislocations and Fractures

Fig. 1 Fig. 3

* Fig, 2

[ vide article by G, B, Singh and By,
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Details of the cases of dislocations and fractures tredted_y; g, article by G. B. Singh and M. M. Rao

Serial Description of Weight i i
No. the animal. elbgs. in Anaesthetic used, Dose, B:;:;;::si:f ‘_:::‘ of
. very,
1
2 3 4 5 6 ?
: T T h - —_—\
|
1, Grey C. B, bullock, | 500 Ibs. Chloroform by inhala- toz.| 15 Min, 3y
- tion after premedica- f ) o
tion with chloral
hydras, ‘
2.
Gteglﬁ. B. bull 120 1bs, | 2% Procaine hydroch- | 20 c.c 13 brs, 4hy
. lor with 1 minim of .
Adrenaline to each c.c,
into the Sacro-Coccy-
geal articalation,
3, |Grey C. B.cow. 420 Ibs, do 60 c.c 2 hirs b
. .C, . 3,
4. Grey C. I3, cow, 450 1bs. ° do. do do do
5. Dark Grey C, B,
k Grey 200 1bs. do. 25ce.| 1§ bef, 4 b,
6. Grey C, B. Fe
AT male | 150 1bs, do. 20 c.c. do. do,
7, Grey CA. B. Heifer, | 250 1bs, do. 30 c.c. 2 hrs. . 4 by,
8. |Dark Grey C. B,
Cow. y 375 1bs, do. 60 c.c. 2hrs. 3 hry,
9. - {GreyC, B. bullock. | 355 Ibs. Anavenol-K by 1)V 95 c.c 23 min. 43 min
injection. 1 - )
10. | Dark ' ) i
| rcosvl:ey C. B. 350 Ibs, do. 90 c.c.] 20 min. 4 min,
i1, Grey C. B. cow. 425 1bs, do, 100 c.c do - 40 min
12. | Red C, B, cow. 420 ibs, do. do 22 min 45 mj
. . n,

Nature of operation,

-

Results,

9

Remarks,

10

For reducing dislo-
cation of shoulder

joint.

l'?or reducing dislo-
cation of hock
joint.

For reducing over.
riding fracture of

tibia,
do.
do.
do.

do.

For reducing dislo-
eation of the hip
joint {Phato No. 1).

For reducing over-
riding fracture of .
the radius.

For reducing the

dislocation of the
shoulder joint,

For reducing over-
riding fracture of
the tibia,

For reduging the
dislocation of the
bip joint,

Reduced immediately:
complete recavery
ensured ; and normal
walking after 3 weeks,

Reduced immediately:
complete recovery

ensured ; walked
normally after 3 weeks.

Reduced immediataly.

do,

do, -
do.

do,
‘l
‘g

¢

Reduced immediately ;
the animal put full
waight after 12 hours
{Pboto No, 3.}

Reduced immediately,

Reduced immediately ¢
the animal puit full
weight after 12 hours.

Reduced immediately,

Asin case No. 8.

Immediately after reduction, the part
was blistered with Ung. Hyd, lod,

rubr. (1 in 8).

ll;lmodhtely after reduction the joint
was supported with an unpadded
plaster cast (removed after 3 weeks),

The f{racturs was repsired by intra-
medullary pinning.

The fracture was repaired by external
fiaation of boue pinning aided by
unpadded plaster cast.

do.
do,

The fracture was repaired by bo;}e
plating aided by unpadded plaster
cast,

Immediately after reduction the part
was blistered with red ointment (1

in 8.)
As in case No, 4.
As in case No. 1,

As in case No. 3.

As in case No. 8,
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Tmmnt —The a.mma.l was fasted for 24 hours and put under
Chloral hydms-éhloz‘oform ansesthesia. The usual methods of reduction
" a8 described in- the books were tried overa protracted period without
success. ' At this time we thought of Dr. Frank’s Foetal Extracter and
its possxble use in effectmg the reduction. We immediately got the
: ‘and, on using it, we were greatly pleased to find that the dislo-
“ eation could be reduced within a few minutes and to our entire satisfac-
tion, .-Both the legs were then found equal on measurement. Immediately
the shoulder joint was:shaved and washed with hot water and soap. The
affected part was then blistered with Ung. Hydrar. Iodl rubr. (1in 8).
The following day the bullock could put full weight on the affected leg
‘and had an uneventful recovery. After three weeks theanimal w&lked

normally and was discharged as cured.

The remaining 11 cases, (4 of dislocations and:7 of ordina,ty fractu-
res) were all successfully treated by using the apparatus. Reduction of the
hip joint in & cow is shown in the following 3 photographs. (Pl No. 15)
Fig. No. 1 shows the cow in the standing position with the dislocation’
of the left hip joint. The shortening of the leg as is evidenced by the dis-
parity between the points of the two hocks may be seen marked. - Fig.
No. 2 shows the application of Frank’s Foetal Extracter during the reduc-
tion of the-dislocation of the hip joint of the same cow. The operator is’
manipulating the affected joint with the hand while the assistant is work-’
ing on the jack as per the directions of the operator. Fig. No. 3 shows .
the same cow standing 12 hours after the reduction. -The points of the
hocks may be compared ; they are in one and the same line and the
animal is seen placing full weight on the affected limb.

Frank’s Foetal Extracter was originally supplied to us for extiuct.
ing calves in cases of delayed but normal deliveries. In addition to "the’
above use, we are now regularly using the apparatus ‘

1. for reducing.dislocations of shoulder and hip joints ;

2. for reducing over-riding fractures of the limbs before pinning
and plastering.

. The accompanying table gives the details of the case reports;
treated.

13



Association News

MADRAS VETERINARY ASSOCIATION

Proceedings of the Annual General Body Meeting held
on 19-12-1953,

The Annusl General Body meeting of the Madras Veterinary
Association was held at the Madras Veterinary College on Saturday, the
19th December 1953 with Sri R. Swaminathan, the President of the
Association, in the chair. The following members were present :

1, Sri V.S, Alwar, 18, Sri T, Natarajan.
2. , S. K. Balakrishnan. 19, ,, G.Osman Khan,
3. ,, G. Balasubramanian, 20. ,, R. Rangamannar,
4, ,, Bertie A, D’ Souza, 21. ,, M. Ranganathan.
5. . K. P. Chandrasekbaran Nair, 22. ,, R.Ramakrishnan.
6. . C.Bbaradwajan, 23, ,, V.Ratnasabapathy.
7. » R. Bhaskaran, 24. ,, V.Ravivarma Hedge.
8. , M. Dhandapani, 25. ,, V. Satchidanaodam.
9.  M.S. Ganapathi, 26. , P. Subramapian.
10. ,, Ganti A, Sastry. 27. 4 P, Sreenivasa Rao.
1. ,, C.1. John, 28, , S.Sunder Singh.
12, ,, P. Krishna Rao. 29. ,, R.Swaminathsn.
13, ,, S. Kuppuswami Sarma, 30. , C. Thlﬂlﬁtlﬂlj’ Singh.
14. ,, A.Lakshminarasimhan. 31, , J. W, Vasant "\
15. ,, R.D. Michael, 32. ,, A.R.Vedanayakam.
16. ,, B. Narasinga Rai. 33, ,, C.K, Velayudhan Nair,
17. ,, M. Narayana Menon,

The proceedings commenced with a prayer by Sri Kuppuswaiui

Sarma of Thiruvarur.

In initiating the proceedings, the President reviewed the activity
of the Association and some recent developments in the profession. He
mentioned about the demise of Sri A. Ramalinga Mudaliar, the founder-
President of the Association and paid a tribute to his enthusiastic work
in the initial stages of the Association. He also exhorted the members of
the Association to take & lively interest in the Association and make it
strong and representive of the profession in this State.

8ri K. P. Chandrasekharan Nair, the Secretary of the Asspcistion,
then presented the following report of the Managing Committee for
the period from 1—1-53 to 16—12—53.

Membership.—The members on roll on 31—12—52 was 130 (95
ordinary and 35 life) and the total number on roll in 1953 is 119 which
includes 35 life members. :

8ri R. Swaminathan and Sri K. P. Chandrsekharan were elected
as President and Secretary of the Association respectively at the General
Body meeting held along with the 10th Provincial Veterinary
Conference. Sri A. R. Vedanayakam was elected Treasurer at the
Managing Committee meeting held on 12—10—53,
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* Activity.—During the period the Managing Committee met six
times.
The Association held the 10th Provincial Veterinary Conference

‘and the combined cattle and poultry show on 20th and 21st February

1958. The proceedings of the Conference including the resolutions
passed have all been published in the Indian Veterinary Journal—ILV.J.

March 1953, pp. 440-463.

. On 28—8~53, Dr. Bengt Lungdren, one of .the F.A,0. Experts
on Sterility addressed the members of the Association,

Apprehending merger of the Department of Animal Husbandry
with the Department of Agriculture, a representation on behalf of the
Association was sent to the Chief Minister, explaining therein the need
for separate existence of the department. Later, the Government in
their letter dated 28—10—53 informed the Association that they have
decided to continue the department as a separate one.

The accounts of the Association were audited by Sri V. 8. Alwar,
A consolidated statement of expenditure and receipts is appended
herewith.

The Maunaging Committee wishes to place on record its apprecia-
tion of the co-operation and facilities extended by the Principal, Madras
Veterinary College in the working of the Association and to the Editor,
Indian Veterinary Journal for his helpful attitude.

Statement of receipts and charges from 9-1-63 to 16-12-53.

Receipts, Charges.

By . Rs. A, P To Rs. A, P.
QOpening balance w 393 14 8 Printing charges we 19 0 O
- Amount transferred from Postage « 31 8 9
Cattle show account ... 517 11 0 Stationery 1 4 0

Amount transferred from Expenses in coanection

.Conference account ... 51 0 6 with Dr, Lundgren’s
Tnterest on savings w 3 00 party we 16 0 O
Panikkar Memorial Fund Balance in bank e 923 12 6
L) collection e 5 00 Cash with Secretary ... 5 10 9
Subscriptions we 29 00 Cash with Treasurer ... 4 6 2
1,001 10 2 1,001 10 2

Audited by K. P. CHANDRASEKHARAN NAIR,
Sri V. S. ALWAR. Secretary,
A.R. VEDANAYAKAM,
Treasurer,

Note :—Qut of the amount in the Bank, a sum of Rs. 168/- is to the credit of
Kylasamier Memorial Fund and Rs. 121-3-0 to the credit of Panikkar
Memorial Fund, . '
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The President, in recommending the adoption of the report, invited
members to offer remarks, if any. Sri G. Balasubramsanian wanted to
know who was the Treasurer during the period between the General Body
meeting of last year to the date of election of the new treasurer on
12—10—53. He was informed that the Secretary was in additional duty
during the period referred to. The same member suggested that
the Managing Committee report may contain remarks on the action
taken on the resolutions that were passed in the previous meeting. This
was agreed to. .

Sri C. I John moved for the adoption of the report; this was
seconded by Sri G. Balasubramanian. The report was then adopted
unanimously by the house, '

Thereafter the following resolutions were taken for consideration
and passed :—

1, This meeting of the general body of the Madras Veterinary Association
resolves to place on record the deep sense of sorrow at the demise of the following
members of the profession and further resolves to communicate the same to the bereaved
families :— :

1. Sri A. Ramalinga Mudaliar,

2. ,, G.Krisnaswami Mudaliar,
3. ',, P. K. Devanayakam Pillai,
4. ,, P.Subramanian, and
5. ,, A.A,Subramanian.

This association places on record the invaluable services rendered

i

by Sri A. Ramalings Mudaliar, one of the founders of the Association in-

the early stages of the organisation of the profession in this Btate.
Moved by the Chair and passed unanimously, sll the members standing.

2. Resolved to reiterate the following resolutions passed in the last general
body meeting held on 21—2—353,
{a) Resolved to request the Government to gazette all the Veterinary Assistant
Surgeons in the service of this State as bas been done in the Medical and
Public Health departments. . y
(b) Resolved to request the Government to expedite the formation of the Madras
Veterinary Council and the registration of Veterinary practitioners in this
State. ,
(c) Resolved to appea! to the profession far gemerous contribution towardy
. Panikkar Memoris! Fund as well as the Kailasamier Memorial Fuad to enable
the Association to institute medals to be awarded by the University of
Madras. (Moved by the Chair and adopted unanimously),

3. Resolved to approve of the recommendation of the Managing Committee of
the Association for the transfer of the sum of Rs. 517—11—0 being the savings from the
combined cattle and poultry show heid along with the 10th-Provincial Veterinary
Confereace on zo—g—-—sa to Panikkar Memorial Fund, (Moved by Sri M. N, Menon and
seconded by Sri G. 1. John). . .

 be desigasted.as-Assistant Professors if there aze Profe:

MADRAS VETERINARY ASSOCIA1;ION 357

- Sri G Balasubramanian moved an amendment to this resolution
for inserting Rs. 478—12—11" instead of Rs. 517—11—0. The
fesolutlon as amended was put to vote and passed unanimously. ‘

4. Resolved to approve the recommendation of the Managing Committee of the
Association that in view of the formation of the Andhra State it is desirable to have the
Association divided into Madras and Audhra Associations with jurisdiction aver the
respective States and with proportionate division of assets and liabilities. (Moved by
Sri G. A. Sastry and seconded by Sri V, S, Alwar). ’

. While movjng the resolution, Sri G. A. Sastry suggested that an
auditor be appointed to audit the accounts of the Association. Sri
V.. 8. Alwar moved that Sri G. A. Sastry be :appointed as auditor and
this was carried nem. con. '

5. Resolved to arrangs for the 11th Provincial Veteri Conf 1 ith
the Golden Jubilee Celebration of the Madras Veterinary C;T:g’e i: ::::iel;;?g "

Cont Resolved furthgr to invite the All-India Veterinary Association to hold it
nference slso simultanecusly. (Moved by Sri V. S. Alwar and seconded by
Sri C, I. John). )
Passed unanimously. -
I‘. v/
6. Resolved to request the Government to ‘esiguite the teaching staff of the
l!ulru&c Qolloge as Assistant Professors, Lecturérs and Professors.

FiRgry
. i T e e
The Anﬁut Lectuéveriv With: Wachiog, exp tiénee pf five years and more are to
ogulé-" r's in the subjects.

Lecturers with less than 5 years in that cadre to.continae as L '
with more than 5 yuars of service to be designated as Professors, ccturers snd those

‘ . Moved by Sri V, S, Alwar and seconded by K. S. Balakrishnan,
7. This meeting of the General Body of the Madras Veterinary Association
regreta to note that no veterinarian has been appointed for any of the posts of Block

Development Officers and reqnests the Goverpment to consider the claims of veteris
narians also for these posts,

. -
»l‘

. Moved by Sri Kuppuswami Sarma and passed nnanimously.

8. Resolved to request the Government to be 30 good as to sanction a teaching
allowance of Rs. 100/~ to the Lecturers and Rs, 50/~ to the Assistant Lecturers of the
Madras Vmgimy College in view of arduous and exacting nature of their duties.

Moved By"Sri M. N, Menon and seconded by Sri Kuppuswami Ssrma.

Sri K. S. Balakrishnan moved an amendment that words * and
Addl. Asst. Lecturers’’ be inserted after Asst. ILiecturer in this
resolution.

'The resolution s smended wWas put to vote and carried
unanimously. u

Election of office bearers Was then taken up.

11.4°
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Sri M. N. Menon proposed Sri P. Sreenivasa Rao as the President, ; N 2020 50050 1 MDA T W1

but, as he pleaded his inability to held that office in view of poor
health, Sri R. Swaminathan was re-elected President.

XIS

Burdizzo Castrators with Patent Cord-Stop at Jaws.

The following members were clected as Managing Committee

members :
1. 8ri P. Srinivasa Rao, 8. Sri C. Bharadwajan,
2. Dr. 1. M. Azizuddin, 9. ,, C. I John,
3. Sri Bertie A. D'Souza, 10. ,, M. S. Ganapathi,
4. ,, D. Pattabhiraman, 11. ,, A. R. Vedanayakam,
5. ,, G. Osman Khan, 12.  ,, R. Krishnamurti,
6. ,, M.N. Menon, 13. ,, M. Ranganathan,
7., V.8. Alwar, 14. ,, K. P. Chandrasekharan Nair.

-

R L T  m———

Sri K. P. Chandrasekharan Nair and A. R. Vedanayakam were
elected Secretary and Treasurcr, respectively from among the Managing
Committee members.

w,

Beware of Imitation. Do not be misled by spurious makes.

S T s e

.Dr. Burdizzo's Bloodless Castrator for the Castration of Bulls,
Horses, Sheep, Dogs, Pigs etc., is the only Castrator guaranteed to be of

K. P. CAANDRASEKHARAN NAIR, perfect manufacture, built up_to u standard not known to price,

—_— Secretary.

NCERINA

'TERINARY

and sure 3 foff Cancezous PRANAW A —Indicated in various
& fhl-—f/}ﬁ nsary ban- diseases as external application with

. F g, imha-l Rf'ri]c.;-ef-cg success. Price 3 lbs. Rs. 3.12.0.

Suppliod“i&x; %5, internal and 3 lbs. Postal orders must accompany $50%
external packing. to cover expenses.

*®

- Burdizzo Tattooing Forceps. -
Official Marker of many Cattle Breeding, Sh;ep BEeedjng and Horse

‘Breeding Farms and Cow Testing Associations. With lriterchat‘\gelble
‘letters and Numbers for marking Cattle, Sheep, etc. -

)

Manufacturers

DEEBEE BROTHERS

1706, KHADIA JALOWALI NAKA, AHMEDABAD

4

STANES MINERAL MIXTURE
Stanes Sterilised Fine Bonemeal for Cattle

§wvvwvwwvvwmvwwv0vwvw‘~v“':"' e a e adrs

Nick.él-plated.‘thrce space : in tin bt;x.. The usual set consists of &

Lo ool b ><U > Tl - - U< gl DI S >

, i ith high tonic value. & 3 spaceforceps, 2 sets of,Fi lete Alph ing i
5 ;:‘:v::g d};‘;ﬁal;s“;u':‘fo g’e‘gf% x{‘?; |i1n:§ szc%ﬁ:nn? _ pace-forceps, s of, Figures, complete Alphabets, .and Tattooing ink.
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More than \J
a tonic X

*
* Acetylarsan ’ acts as a tonic in cases of exhaustion, malnutrition,
and weakness following infectious disease. It has an anti-parasitic
action, and may be used in equine strongylosis to remedy debility.
In dogs, * Acetylarsan’ may be used to control the nervous
complications of distemper, and for the treatment of chronic skin
diseases.

‘ACETYLARSAN'

trade mork bramd

DIETHYLAMINE ACETARSOL

SUPPLIES: 236 per cent solution. Ampoules of 10 cc.
e Y (containing the equivalent of 0-05 Gm. arsenic per c.c.)

N 9-4 per cent solution. Boxes of 10 x 2 ¢.c. ampoules
‘E (containing the equivalent of 0-02 Gm. arsenic per ¢.c.)
) AN M&B srcnd YETERINARY PRODUCT
\ \ manwtactured by -
‘ ‘\O’.L:foa
K °
\ . 8 \?_3

\ 4
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