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INTRODUCTION

India 1s the largest milk producer (74 million tonnes) in the world (FAO,
1998). This has been achieved by genetic upgradation and cross breeding
programmes in our indigenous cattle by using exotic germplasm. As the production
increases, the dairy cattle tend to loose their disease resistance and are prone for

production diseases.

One of the most important problem, occurring in dairy cattle is udder
oedema. It is a commonly occurring condition usually associated with parturition
in dairy cattle. Though, it is associated with parturition, it has not been categorized
either as production disease or metabolic disease by earlier workers. Moreover,
scientists do have difference of opinion about the etio-pathogenesis of udder

oedema viz., managemental defects at pre-partum, hormonal factors, heriditary
factors, etc. To assess the possibility and to determine the origin of udder oedema

the metabolic profiles should be carried out (Rebhun, 1995).

The metabolic profile test is based on the concept that laboratory
measurements of certain components of the blood will reflect the nutritional status
of animal, with or without the presence of clinical abnormalities. Several
modifications were made by different workers by including many investigations

other than blood parameters like analysis of rumen fluid, urine, water, soil, etc.

Eventhough, udder oedema is considered as physiological by most of
the scientists, the dairymen used to complain that it is persisting for a long period
even after calving and not responding to local treatments like cold water
application, astringent application, etc. Severe and persistent udder oedema 1s of
considerable importance to the dairymen and warrants veterinary intervention
(Vigue, 1961a). Extensive udder oedema further leads to complications like trauma

of udder and teats, mastitis, rupture of suspensary ligaments, ketosis, etc. So, the



dairymen face an economic loss due to reduced milk production by udder oedema

itself and due to the concurrent diseases as well as their treatments.

Though udder oedema is an important problem in Kerala, no systematic
study has so far been conducted in this aspéct. Certain indigenous plants such as
Tribulus terrestris Linn. (Neringil - Malayalam) are reported to be successfully
used by Ayurveda physicians for the treatment of oedema in human beings. The
cost of this line of treatment is cheap when compared to the therapy using modern
diuretic drugs. The efficacy of this drug in cows with udder oedema has not yet
been scientifically studied.

Under these circumstances, a study was proposed on “Udder oedema in
cattle” with the following objectives.
1)  To findout the etio-pathogenesis of udder oedema in Kerala.
2) To study the metabolic profile of cattle suffering from post-partum udder

oedema.

3) To compare the efficacy of indigenous plant ‘Tribulus terrestris Linn’ with

‘Frusemide’ in the treatment of udder oedema.
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2. REVIEW OF LITERATURE

Udder oedema is mostly a disease of dairy cattle and is characterized by
an excessive accumulation of fluid in the interstitial tissue spaces. It has been
described as one of the most serious conditions affecting the world’s dairy cattle
industry at the present time (Hays and Albright, 1966; Rebesko et al., 1974; Hicks
and Pauli, 1976; Hutjens, 1980; Dentine, 1982; Al-Ani, 1984 and Prabhakar et al,,
1991). |

2.1 Occurrence

Udder oedema occurred mostly in first-calf heifers as well as in older
cows.Cows with higher production potential especially cows with pendulous
udder were more susceptible to this condition (Greenhalgh and Gardner, 1958;
Schmidt and Schultz, 1959; McCuistion, 1960, Hays and Albright, 1966; Mitchell
et al., 1976 and Conway et al., 1977).

Vigue (1963) stated that incidence of udder oedema and ketosis were

more in obese dairy cows.

Emery et al. (1969) reported that first-calf heifers had the highest
incidence of udder oedema and usually took longer time to clear-up. They also

suggested the reason for this as, the better vascular circulation in adult cows when

compared to heifers.

According to Coppock et al. (1974) the incidence of udder oedema in
cows at parturition was not associated with the length of dry period. They also
recorded 96.4 per cent of udder oedema cases at first calving and 81.5 per cent at

later calvings.

Conway et al. (1977) reported that udder oedema occurred more

commonly at calving than at 20 days pre-partum and 10 days post-partum in COWs.



Dentine and McDaniel (1983) observed that the severity of udder
oedema increased linearly with age at first calving. Malvern et a). (1983) reported
that the prepartum mammary oedema increased with age of heifer and gestation
length and decreased as calf birth weight increased; however, it was unrelated to

seasonal fluctuations in temperature and photoperiod.

Vestweber and Al-Ani (1985) recorded that most of the Holstein cows

with udder oedema were 1n their third and fourth lactation.

Kellerman and Wendt (1988) stated that the cows with female calves

had more incidence of udder oedema.

Nestor ef al. (1988) opined that udder oedema was not related to age of
animal.

Thakur ef al. (1989) stated that the occurrence of udder oedema among
the cows was just one to two days before parturition. They also recorded incidence
of 73.9 per cent in Holstein-Friesian crossbred cows and 26.8 per cent in Jersey

crossbred cows.

Dorp et al. (1999) reported that the occurrence of udder oedema was

mainly during the first two lactations.

2.1.1 Breed

Occurrence of udder oedema was more severe in Holstein-Friesian and

Guemseys than Jerseys, Ayrshires or Brownswiss (Hays and Albright, 1966).

Coppock et al. (1974) and Thakur et al (1989) recorded higher

incidence in Holstein-Friesian cows than in other breeds.

2.1.2 Season
Severity of udder oedema was more in cows calving at autumn and

winter than at spring and summer (Hays and Albright, 1966).



2.3 Etiology

The exact ettology of udder oedema was unknown (Vestweber and Al-
Ani, 1985 and Rebhun, 1995).

2.3.1 Inheritance

A genetic study suggested that there was a significant positive
correlation between udder oedema and milk yield mn cows (Norman and Van

Vleck, 1972).

Hungerford (1990) and Rebhun (1995) referred that the genetic

predisposition might be one of the factor for occurrence of udder oedema in cows.

2.3.2 Mammary blood and lymph flow

Heidrich and Renk (1967) reported that circulatory disturbance might be

the cause for udder oedema in cows.

Cows with udder oedema had a 17.1 per cent lower mammary blood
flow than cows without udder oedema at parturition. The changes in mammary
blood flow might be a factor in the development of udder oedema at calving (Al-
Ani and Vestweber, 1984); |

Prasad et al. (1999) reported that the incompletely developed mammary
vein, inadequate venous return and inability of the lymphatics to remove large
amount of fluid in the interstitial tissue following first kidding might be

responsible for the congestion of udder in goats.

2.3.3 Venous blood pressure

Udder oedema was said to be the result of hyperaemia, which might be
active (congestive oedema) or passive owing to venous stasis caused by foetal

pressure on the large veins in the pelvic cavity and on milk veins where they enter



the abdominal cavity (Meites ez al., 1950 and Joshi ez al., 1978). However, Jones e?
al. (1984) contradicted the above and commented that the occlusion of milk vein
would cause asymmetrical udder oedema and would get relieved immediately after
parturition. Al-Ani and Vestweber (1986) pointed out that the gravid uterus usually
situated more posteriorly in the abdominal cﬁvity and was not in the pathway of the

venous drainage through the milk veins.

Vestweber and Al-Ani (1985) noted that there was significant' elevation
of blood pressure in the cranial superficial epigastric veins of the Jersey cows with

udder oedema when compared to the control Jersey cows at parturition.

2.3.4 Feeding

The effect of increased grain feeding upon the development of udder
oedema was still a matter of controversy (Al-Ani and Vestweber, 1986). |

Fountaine et al. (1949); Greenhalgh and Gardner (1958) and Schmidt
and Schultz (1959) reported that the amount of grain feeding during pre-partum

period or dry period had no influence on udder oedema in cows.

Hemken et al. (1960) and Johnson and Otterby (1981) found significant
increase in the severity of udder oedema in cows fed varying amounts of

concentrate before parturition.

Emery ef al. (1969) recorded that the heifers fed more grains before
parturition had both higher body condition scores and severe udder oedema than
heifers fed roughage alone.

Sandstedt (1980) noted that the oedema of udder was related to the

amount of protein fed during final week of gestation.

2.3.5 Salt intake
Hemken et al. (1969) found that heifers with restricted water and

sodium chloride intake before parturition had less udder oedema than controls.



Randall et al. (1974) reported that udder oedema was increased by
addition of either sodium chloride or potassium chloride.

Hicks and Pauli (1976) correlated serious udder oedema problems with
anaemia in spring season (spring anaemia) and with hypomagnesaemia in summer

due to application of excess potassium fertilizer to the crop.

Conway et al. (1977) found that more severe udder oedema occurred in
heifers than in cows when supplemented with sodium chloride. However, Jones et
al. (1984) recorded that both heifers and cows were equally affected with udder

oedema on sodium chloride supplementation.

Sanders and Sanders (1981 and 1982) suggested that excess dietary
potassium was one of the cause for the udder oedema in cows. They also opined
that the potassium to calcium and magnesium ratio (cationic ratio) should not be

more than 2.2.

Nestor ef al. (1988) reported that the addition of sodium chloride or

potassium bicarbonate to the diet increased the severity of udder oedema.

Vestweber et al. (1989) reported that the long held theory of excessive

dietary sodium chloride was not the major cause for udder oedema.

2.3.6 Plasma proteins

Larson and Kendall (1957) observed that there was a parallelism

between udder oedema and drop in serum protein level at parturition.

Larson and Hays (1958) also stated that the drop in serum protein at
parturition resulted in lowered osmotic pressure of blood and subsequent oedema
in the udder. They suggested that the drop in serum protein level was due to the
passage of globulin from the blood to the mammary gland in the process of

transferring passive immunity to newborn calf by way of colostrum. The high



producing cows had more transfer of these immunoglobulins when compared to

heifers.

Vestweber and Al-Ani (1984) found that the total protein and globulin
in cows with udder oedema and control cows were at their lowest values during

parturition; however, the two groups were not significantly different.

Nestor et al. (1988) also found that there was drop in the serum protein
at parturition. There was a significant correlation between udder oedema score and
serum protemn values which indicated that the serum protein might be a factor

related to the seventy of udder oedema.

Rebhun (1995) reported that hypoproteinaemia, esﬁecially low albﬁmin

fractions in affected cows, might be a factor for the development of udder oedema.

2.3.7 Hormones

Loppnow (1959) and Mittelholzer (1959) reported that over-production

of aldosterone, oestrogen and antidiuretic factor were related to oedema of the

udder in cows.

Mittelholzer ( 1959) suggested that the complete change in the hormone
dominance of the cows at parturition influenced the ion exchange of connective

tissue and favoured retention of sodium which might be a cause for udder oedema.

Malvemn et al. (1983) found that plasma oestrogens and progesterone
had a significant association with mammary oedema during the pre-partum period.
They hypothesised that oestrone and oestradiol-17 alpha might promote, whereas
progesterone and oestradiol-17 beta might antagonize the development of pre-
partum oedema of udder. In addition, oestradiol-17 beta might also antagonize
post-partum oedema. B



Kellerman and Wendt (1988) found that there were no clear relationship
between udder oedema and 17-beta-oestradiol and also recorded lower cortisol

level in cows with udder oedema than in normal cows.

Kolk et al. (1991) observed that adrenal responsiveness of two heifers
with severe udder oedema was impaired after one month of parturition. So they

attributed adrenal insufficiency as a cause for udder oedema in heifers.

2.3.8 Miscellaneous factors

Gouge et al. (1959) reported that the untrained use of the milking
machine elicited the oedema and hyperaemia of udder. They also reported that the
failure of “letdown” of milk which was observed in heifers after parturition could

cause udder oedema and congestion.

Lamb et al. (1979) stated that in unexercised cows, udder oedema
occurred earlier when compared to exercised animals during the prepartum period.
Exercise did not affect the duration of oedema after calving.

According to Thomas ef al. (1990) the increased membrane

permeability might be the primary cause for udder oedema in cows.

2.4 Type of udder oedema in cows

Oedema of udder occurred normally to a greater or lesser extent in all
mammals when parturition approached and during puerperium. At times, the
oedematous swelling might be associated with functional disturbances and
pathological changes. Differentiation between pathologipal and physiological
oedema of the udder was based upon the fact that the former occurred in
association with or without parturition and had an inflammatory or non-

inflammatory character (Heidrich and Renk, 1967).

Al-Ani and Vestweber (1986) reported that there were two forms of

udder oedema in cattle.
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1) Acute or physiological form
2) Chronic or pathological form
The occurrence of oedema was near parturition in the former and during

lactation 1n the latter.

Radostits et al. (1994) reported that the congestion of udder at
parturition was physiological but it might be significantly severe to cause oedema
of the belly, udder and teats in cows. In most cases the oedema disappeared within
a day or two of calving, but if it was extensive and persistent, it might interfere

with sucking and milking and should be treated.

Rebhun (1995) reported that physiological oedema increased up to
calving and then began to reduce gradlially over two to four weeks. Pathological
oedema persisted longer than physiological oedema. Pathological oedema of ﬁdder
mught also persist for months following parturition and even for the entire

lactation.

2.5 Clinical signs

Vigue (1961a), Belloff and Diener (1963) and Al-Ani and Vestweber
(1984) observed that the oedematous swelling extended down to the base of the
teat. The teats themselves appeared shortened and drawn into the surrounding

oedematous udder.

All the four quarters of udder did not show the same amount of cedema.
Asymmetrical enlargement of one half or quarter was known as “Skew udder”.
Oedematous swelling of the udder forced the animal to stand with her hind legs
wide apart, with the teats almost reaching the ground, the gait was impeded,
difficulty in lying down and getting up and milk usually unchanged. Occasionally
the milk might be somewhat reddened, owing to the admixture of some
erythrocytes but such discolouration was not unusual for animals fresh in -milk

without udder oedema. The udder skin was taut, shining, slightly reddened and



11

somewhat sensitive to pain. The swollen part of udder was cold to feel and known
as “Cold oedema” (Heidrich and Renk, 1967).

Clinically, udder oedema had two distinct stages. During the first stage
there was a gradual congestion of the skin of the udder. During second stage,
digital pressure produced pitting of the oedematous areas, which lasted for several
minutes. The udder skin was thick and hard on digital palpation and all four
quarters of udder were involved. The base of the teats were also oedematous
especially the rear teats. In this condition milking was difficult. Subcutaneous
oedema extended from rear udder up to the vulva and from the fore udder to the
umbilicus and in extreme cases up to the brisket. (Al-Ani ef al., 1985 and Thakur
etal., 1989). |

Hungerford (1990) described udder oedema as ‘rubber bag” or ‘leather
bag’ or ‘caked udder’ characterised by hardening limited to the floor of all the four
quarters of udder, normal milk and sometimes painful udder.

Grant (1996) observed that pathological udder oedema in ewes was
characterised by pale, cold to touch, firm with pitting on pressure and with normal

teats.

Cook (1998) reported that the extensive oedema of udder occurred in
first-calf heifers two days post-partum and all the four teats were cold to touch.

Prasad e al. (1999) reported that the udder oedema in a Himalayan goat
was bilateral, extending almost the entire teats except the tips. The swollen areas

were bulbous in shape at the ventral udder, pinkish in colour and warm but
painless.
2.6 Complications of udder oedema

Simpson (1932) reported the subsequent attacks of udder oedema

resulted in udder skin necrosis.
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Vigue (1961a) observed that udder oedema resulted in shortening of the
teats and rigid swelling at their base and caused difficulty in milking. There was
poor milk letdown. Frequently, the milk had to be discarded for the presence of
blood from ruptured capillaries. The pendulous udder caused the teats to be
frequently injured. The weakened oedematous udder was much more susceptible to
infections. Most common consequence of severe oedema of mammary gland was

complete breakdown of the suspensory ligaments resulting in sagging of the udder.

Cadwallader and McEntee (1966) stated that repeated attacks of udder
oedema in cows resulted in scleroderma of udder.

According to Heidrich and Renk (1967) the recrudescent oedema led to
permanent enlargement of mammary gland and by stretching and partial tearing of
the suspensory apparatus, the udder gradually became a “step or pendulous”
resulting in tear on the skin of udder at base of the teats. Occasionally oedematous
swelling at the base of the teats extended to entire teats. The swelling and the
proximity of the teats to the ground rendered milking most difficult. Pendulous
udder and teats were easily prone to injuriés. They also observed that the severe
thickening of the subcutaneous connective tissue and development of a “Keel” or
“Comb” along the median line of the udder skin. Sometimes fibrous thickening
extended to the teats led to narrowing of the lumen and teats became shorter and
thicker. Thus many good milking cows with normal milk had to be culled simply
because of milking difficulties.

Amstutz (1982) reported that in conjunction with the udder. oedema,
milk production of the herd declined about 50 per cent from its former level. The
oedematous udder was warm to touch but the milk was normal initially. When

untreated, the affected cows eventually developed mastitis.

Teat injury and occurrence of mastitis were also reported in cows with
udder oedema (Vestweber and Al-Ani, 1985:Nestor et al., 1988 and Prabhakar |
etal., 1991)
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Al-Ani et al. (1985) and Thakur ez al. (1989) found several areas of
separation in the skin of the oedematous udder which allowed exudation of clear

straw coloured fluid in severely affected cases.

Rebhun (1995) reported that the interstitial oedema in mammary gland
caused pressure differentials that interfered with normal production and letdown of
milk. Chronic or pathological oedema had a negative effect on the lactational

potential, as these cattle never reached their projected production.

Cook (1998) reported that severe udder oedema of dairy heifers caused

large areas of darkening, necrosis and sloughing of the skin of the udder.

2.7 Udder measurements and oedema scoring system

Greenhalgh and Gardner (1958) reported that the judgement by visual |
inspection appeared to be a more satisfactory method of assessing the severity of

the udder oedema than measuring of length and width of the udder.

Mitchell ez al. (1976), Dentine and McDaniel (1983 and 1984), Al-Ani
etal., ( 1985) and Nestor et al. (1988) reported that the score from one to five -c.ould
be applied for udder oedema, in which, one - no oedema; two - slight oedema
(oedema at the base of the udder and around the teats), three - moderate oedema
(swelling covering the lower half of the udder); four - severe oedema (almost the
entire udder oedematous), five - very se?ere oedema (the entire udder oedematous

and some oedema on the brisket, thighs, or both).

Sigmund (1981) reported that the cows with udder oedema had large

basal circumference of the udder.

Nestor ef al. (1988) found that the oedema score was higher in Jersey
than Holstein cows and their mean values were 3.70+0.10 and 3.30+0.08,

respectively.
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2.8 Complete blood count (CBC) in early post-partum period
and in cows with udder oedema

Agarwal ef al. (1965) reported neutrophilia in freshly calved Haryana

COWS.

Larson et al. (1980) reported that the mean PCV and Hb values in dairy
cattle during 14 to 21 days post-partum were 31.1+0.34 per cent and
12.1+0.182/100 ml, respectively.

Rao et al. (1981) observed that there was non-significant decrease in
mean PCV level in recently calved Ongole cows when compared to normal cycling
cows. The mean PCV levels in recently calved and normal cycling Ongole cows

were 26.83+0.95 and 28.9440.93 per cent, respectively.

Sanders and Sanders (1981) reported that the haemogram was found to

be normal in dairy cows with udder oedema when compared to control cows.

According to Jones et al. (1984) there was mild anaemia (approximately

8.0 g/dl haemoglobin) in two out of six Friesian cows with udder oedema.

Prasad et al. (1987) recorded that the total leucocyte count (TLC), mean
corpuscular volume (MCV), and mean corpuscular haemoglobin (MCH) values
were high in recently calved dairy cows. They also recorded eosinophilia in
recently calved dairy cows. The mean values of Hb, PCV, total erythrocyte count,
MCV, MCH and MCHC were 9.23+0.31 g/dl, 30.71+0.81 per cent, 4.18+042 x
10%/ul, 77.72+7.06 fl, 23.24£1.96 pg and 30.02+0.45 per cent, respectively. They
also stated that the mean total leucocyte count, neutrophils, lymphocytes,
eosinophils, monocytes and basophils were 12.34+1.34 x 10%/ul, 23.71+3.58 per
cent, 62.71+3.98 per cent, 11.14+1.24 per cent, 2.43+0.61 per cent and 0.28+0.18

per cent, respectively.
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The mean haematocrit values of Holstein and Jersey cows with udder
oedema were 35.40+0.40 and 34.30+0.40 per cent, respectively. The mean
haematocrit values of both the breeds combined together on the first day, third day
and tenth day post-partum were 36.80+0.45, 35.00+0.44 and 33.50+0.44 per cent,

respectively (Nestor et al., 1988).

Vestweber et al. (1989) reported that the PCV in Holstein cows with
udder oedema at parturition and 210 minutes after intravenous treatment with

500 mg of Frusemide were 31.08+2.66 and 34.00 per cent, respectively.

Rajora and Pachawi(1994) reported that the mean PCV level in healthy
of
dairy cows during first weekﬁpost-partum was 0.267+0.011/1. |

Grant (1996) noted no abnormalities in haemogram of ewes with udder

oedema.

2.9 Serum biochemical chahges in early post-partum and in
cows with udder oedema

Randall et al. (1974) reported that correlation co-efficient of blood

serum protein, potassium, sodium and osmolarity with udder oedema were small.

2.9.1 Total serum protein

Vestweber and Al-Ani (1984) reported that the mean concentration of
total serum protein in cows with and without udder oedema at prepartum, partum -

and post-partum periods did not differ significantly.

Prasad et al. (1987) noted that the mean total serum protein level in
crossbred cows during early post-partum was 6.28+0.08 g/dl.

Nestor ef al. (1988) reported that the mean total serum protein level

in Holstein and Jersey cows affected with udder oedema were 7.31+0.9 and
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6.91+0.8 g/dl, respectively. They also reported that the mean total serum protein
value of both breeds combined together at first day, third day and tenth day post-
partum were 6.84+0.9, 7.03+0.9 and 7.65+0.9 g/dl, respectively.

Pandey and Parai (1989) reported that the total serum protein value
remained unaffected by calving.

Kolk et al. (1991) observed that the plasma total protein values in

Holstein-Friesian cows with udder oedema were within the normal range.

Rajora and Pachauri(1994) stated that the mean total serum protein value
of healthy cows during first week after parturition was 70.714+2.485 g/1.

Haloi ef al. (1997) reported that the mean total serum protein value in
healthy cows during post-partum period was 7.98+0.05 g/dl.

2.9.2 Serum albumin

Vestweber and Al-Ani (1984) reported that the mean serum albumin
levels in cows with udder oedema and without udder oedema at prepartum, partum

and two weeks post-partum periods did not differ significantly.

Rajora and Pachauri (1994) reported that the mean serum albumin level
in healthy cows one week post-partum was 29.286+0.680 g/1.

Sivaraman and Thiagarajan (1994) stated that the mean serum albumin

value in early lactating Jersey crossbred cows was 2.58+0.04 g/dl.

Haloi et al. (1997) recorded mean serum albumin level of .

4.09+0.05 g/dl in healthy cows during post-partum period.

Cook (1998) reported that the first-calf heifers with udder oedema had

normal serum albumin levels.
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2.9.3 Serum globulin

Vestweber and Al-Ani (1984) reported that the mean serum globulin
levels in cows with and without udder oedema at prepartum, partum and two
weeks post-partum periods did not differ significantly.

Rajora and Paglﬁuﬁ(l994) observed that mean serum globulin level was

41.429+1.962 g/l in dairy cows during the first post-partum week.

294 Albumin:Globulin ratio (A:G ratio)

The mean A:G ratio in healthy cows during first post-partum week was
0.713+0.026 (Rajora and Pachauri1994).

Haloi et al. (1997) noted the mean A:G ratio of 1.09+0.03 in healthy
cows during post-partum period.

2.9.5 Serum glucose

According to Rao et al. (1981) the normal mean serum glucose level in

recently calved Ongole cows was 37.11+1.27 mg/dl.

Gupta and Rai (1987) reported that the mean serum glucose values .
recently calved cattle within 34 to 36 h and five to seven days post-partum were
49.16+12.63 and 48.74+10.68 mg/dl, respectively.

Prasad ef al. (1987) reported that the mean serum glucose level in cows

at early post-partum period was 57.06+4.15 mg/dl.

Pandey and Parai (1989) reported that the mean serum glucose value in
healthy cows at calving was 41.73+£0.71 mg/dl. They also found that there was a
decreasing trend for mean serum glucose level after calving and it got reduced
from 41.7340.71 to 36.76+0.41 mg/dl. The decline continued for almost one month
after calving.
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Vestweber et al. (1989) observed no significant change in the mean
serum glucose levels in the Holstein cows with and without udder oedema at
parturition and the mean values were 60.85+14.90 and 57.58+13.92 mg/dl,

respectively.

Rajora and Pachauri(1994) reported a decreased mean serum glucose
value (2.950+0.412 mmol/l) in apparently healthy cows during first post-partum

week.

Sivaraman and Thiagarajan (1994) reported that the mean serum

glucose level in early lactating Jersey crossbred cows was 35.46+2.04 mg/dl.

According to Gupta et al. (1995) the mean serum glucose level in

healthy cows one month after calving was 53.88+11.59 mg/dl.

Haloi et al. (1997) recorded that the mean serum glucose value in

healthy cows during post-partum period was 56.82+0.89 mg/dl.

2.9.6 Serum sodium

Murtuza et al. (1979) reported that the mean serum sodium value in
Haryana cattle at late pregnancy and early lactation were 139.87£1.18 and
133.87+3.31 mEq/l, respectively.

Sanders and Sanders (1981) recorded 140 to 142 mEg/l of serum

sodium level in dairy cows affected with udder oedema.

The serum sodium level in Holstein cows with udder oedema was found

to be normal (Jones ef al., 1984).

Vestweber and Al-Ani (1984) reported that the mean serum sodium
levels in cows with and without udder oedema before parturition, at parturition and
two weeks following parturition did not differ significantly.
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Prasad et al. (1987) reported that the mean serum sodium level in

recently calved crossbred cows was 137.43+2.57 mEq/l.

According to Vestweber et al. (1989) the mean value of serum sodium
in Holstein cows with and without udder oedema at parturition were 145.08+4.57
and 144.33%+2.71 mEq/l, respectively.

Kolk et al. (1991) reported that plasma sodium level was found to be

normal 1n Holstein-Friesian cows affected with udder oedema.

Cook (1998) reported that the serum sodium level was found to be
normal in first-calf dairy heifers with udder oedema.

2.9.7 Serum potassium

Murtuza et al. (1979) recorded that the mean serum potassium values in
Haryana cattle at late pregnancy and early lactation were 4.27+0.15 mEq/l and
4.89+0.09 mEq/l, respectively.

Sanders and Sanders (1981) noted that the meén serum potassium value

in dairy cows affected with udder oedema varied between 5.5 to 6.5 mEq/l.

Jones et al. (1984) observed that the serum potassium level in Holstein

cows affected with udder oedema were found to be normal.

Vestweber and Al-Ani (1984) reported that the mean serum potassium
levels in cows with and without udder oedema before parturition, at parturition and
two weeks following parturition did not differ significantly.

Prasad ef al. (1987) recorded that the mean serum potassium value in

recently calved crossbred cows was 4.76+0.21 mEq/1.
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According to Vestweber ef al. (1989) the mean serum potassium values
in Holstein cows with and without udder oedema at parturition were 4.27+0.31 and

4.14+0.17 mEq/l, respectively.

Kolk et al. (1991) noted that the serum potassium levels in Holstein-

Friesian cows with udder oedema were found to be normal.

~

Cook (1998) recorded the range of serum potassium level as normal in

first-calf heifers with udder oedema.

Tripathi (1999) stated that the serum potassium levels were only a
rough guide to note potassium depletion because potassium was primarily an

intracellular ion.

2.9.9 Serum calcium
According to Murtuza e? al. (1979) the mean serum calcium levels in

Haryana cattle during late pregnancy and early lactation were 11.22+0.40 and
9.85+0.10 mg/dl, respectively.

Larson et al. (1980) found that the mean serum calcium level in dairy
cattle 14 to 21 days post-partum was 8.24+0.26 mg/dl.

The normal mean serum calcium level of recently calved Ongole cows

was 10.42+0.35 mg/dl (Rao et al., 1981).

Jones et al. (1984) recorded the serum calcium level as normal in

Holstein cows affected with udder oedema.

Vestweber and Al-Ani (1984) reported that the mean serum calcium
levels in cows with and without udder oedema before parturition, at parturition and

two weeks following parturition did not differ significantly.
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Gupta and Rai (1987) reported that the mean serum calcium levels in
recently calved healthy cows within 34 to 36 h and five to seven days post-partum
were 10.08+1.24 and 11.00+0.96 mg/dl, respectively. ‘

The mean serum calcium level in crossbred cows during early post-

partum was 8.79+0.43mg/dl (Prasad et al., 1987).

The mean serum calcium levels in Holstein and Jersey cows with udder
oedema were 9.99+0.28 and 9.21+0.30 mg/dl, respectively. The mean serum
calcium level in both the breeds combined together were 9.10+0.37, 9.43£0.36 and
10.58+0.37 mg/dl during first, third and tenth days of post-partum period,
respectively (Nestor ef al., 1988).

Pandey and Parai (1989) reported that the mean serum calcium level in

healthy cows at calving was 8.92+0.18 mg/dl.

Vestweber et al. (1989) observed that the mean serum calcium levels in

Holstein cows with and without udder oedema at parturition were 8.48+0.73 and
8.39+1.02 mg/dl, respectively.

Rajora and Pachauri(1994) reported that the mean serum calcium level
in healthy cows during first post-partum week was more than that of pre-partum
period. The values in pre-partum and first post-partum week were 1.846+0.057 and
2.10+0.125 mmol/l, respectively. .

2.9.10 Serum inorganic phosphorus

According to Murtuza et al. (1979) the normal mean serum phosphorus
levels in Haryana cattle during late pregnancy and early lactation were 5.2440.43

and 3.44+0.13 mg/dl, respectively.

Rao et al. (1981) reported that the mean serum phosphorus level in
recently calved Ongole cows was 5.16+0.29 mg/dl.
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Vestweber and Al-Ani (1984) reported that the mean serum phosphorus
levels in cows with and without udder oedema before parturition, at parturition and
two weeks following parturition did not differ significantly.

Gupta and Rai (1987) recorded decreased serum phosphorus values in
healthy cows within 34 to 36 h and five to seven days post-partum period and the
values were 4.48+0.39 and 4.86+0.47 mg/dl, respectively. They also suggested that
the change in dietary calcium:phosphorus ratio (Ca:P ratio) during early part of
lactation and decreased level of parathormone after three to four days post-partum |
might be responsible for hypophosphataemia.

Prasad et al. (1987) reported that the mean serum phosphorus level in
crossbred cows during early post-partum period was 5.47+0.27 mg/dl.

Pandey and Parai (1989) recorded that the mean serum phosphorus

value of healthy cows at calving was 4.08+0.42 mg/dl.

Vestweber et al. (1989) observed that the mean serum phosphorus

values 1 Holstein cows with and without udder oedema were 5.25+0.93 and

4.89+0.94 mg/dl, respectively.

Rajora and Pachauri(1994) reported that there was a non-significant
increase in mean serum phosphorus level after parturition when compared to pre-
paftum period. The values were 1.5224+0.039 and l.771i0.09é mmol/l during pre-
partum and first post-partum week, respectively.

According to Gupta et al. (1995) the mean serum phosphorus level in
healthy cows one month post-partum was 5.69+0.38 mg/dl.

2,9.11 Serum magnesium
Murtuza et al. (1979) reported that the normal mean serum magnesium

levels in Haryana cattle during late gestation and early lactation were 2.17+0.09
and 2.28+0.12 mg/dl, respectively.
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Larson et al. (1980) observed that the mean serum magnesium level in

dairy cattle during 14 to 21 days post-partum period was 2.24+4-0.08 mg/dl.

Rao et al. (1981) reported the normal serum magnesium level

(3.47+0.23 mg/dl) in recently calved Ongole cows.

Jones et al. (1984) reported that the serum magnesium levels in Friesian

cows affected with udder oedema after parturition were found to be normal.

Gupta and Rai (1987) reported that the mean serum magnesium values
of cows during 34 to 36 h and five to seven days post-partum period were
2.10+0.26 and 2.21+0.24 mg/dl, respectively.

Prasad et al. (1987) observed that the mean serum magnesium level of
healthy cows at calving was 3.024+0.136 mg/dl.

Rajora and Pachauri(1994) reported that there was increased serum
magnesium level in first post-partum week when compared to pre-partum period.
The mean serum magnesium levels were 1.040+0.51 and 1.189+0.77 mmol/l

during prepartum and first post-partum week, respectively.

2.9.12 ° Serum aspartate aminotransferase (AST)
According to Prasad et al. (1987) the normal mean serum AST value of

crossbred cows during early post-partum period was 30.63+2.27 units/ml.

Sivaraman and Thiagarajan (1994) reported that the mean serum AST
value of early lactating Jersey crossbred cows was 28.34+2.24 units/ml.

Haloi et al. (1997) reported that the mean AST value of healthy cows
during post-partum period was 41.92+0.79 units/ml.
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2.9.13 Serum creatinine

Vestweber ef al. (1989) observed that the mean serum creatinine value
in Holstein cows with and without udder oedema at parturition were 1.27+0.37 and

1.34+0.22 mg/dl, respectively.

2.9.14 . Blood urea nitrogen (BUN)

Rao et al. (1981) stated that the mean BUN level in recently calved
Ongole cows was 19.57+0.75 mg/d].

Jones et al. (1984) reported that the BUN levels in Friesian cows

affected with udder cedema were normal.

Vestweber et al. (1989) observed that the mean values in Holstein
cows with and without udder oedema at parturition were 16.77+2.89 and

16.504+4.42 mg/dl, respectively.
2.10 Normal haematological and biochemical values in cattle

Aleyas and Alikutty (1973) reported the following haematologlcal

values in healthy Jersey and crossbred (Jersey x Sindhi) cows.

Parameters Mean values
Jersey | Crossbred
1. PCV (%) 36.00 28.58
2. Hb (g/dl) 10.28 9.10
3. TEC (x10%cmm) 533 5.19
4 TLC( /cmm) 7479 : 7963
5. Differential leucocyte count
1) Lymphocytes (%) 66.91 59.66
11) Neutrophils (%) 17.25 28.91
111) Monocytes (%) 13.58 9.00
1v) Eosinophils (%) 2.08 2.25
v) Basophils (%) 0.17 0.16
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Jain (1986) reported the following haematological values in healthy

cattle.
Parameters Range Average
1. Erythrocytes (x10°/pl) 5.0-10.0 17.0
2. Haemoglobin (g/dl) 8.0-15.0 11.0
3. PCV (%) 24.0-46.0 35.0
4. MCV (1) | 40.0-60.0 52.0
5. MCH (pg) 11.0-17.0 14.0
6. MCHC (%) 30.0-36.0 32.7
7. Leucocytes ( /ul) 4000-12000 8000
8. Differential leucocyte counts (Absolute)
1) Neutrophils 600-4000 2000
11) Lymphocytes 2500-7500 4500
111) Eosinophils 0-2400 700
1v) Monocytes 25-840 400
v) Basophils 0-200 50
Khatsu (1994) reported the following haematobipchemical values of
healthy cows.
Parameters Mean =+ SE values
1. PCV (%) 29.86 + 0.62
2. Hb (g %) | 11.17+0.23
3. TEC (millions/cmm) . 6.21 +£0.31
4. TLC (thousands/cmm) 483 +0.29
5. Differential leucocyte count
1) Lymphocytes : 62.57+2.43
i) Neutrophils 30.00+2.16
11) Eosinophils ' 6.71 £ 0.85
1v) Basophils 0.21+0.11
v) Monocytes ' 0.5+0.17
6. Serum glucose (mg/dl) 4994 +1.34
7. BUN (mg/dl) 21.91+2.24
8. Serum calcium (mg/dl) 9.7+0.21
9. Serum phosphorus (mg/dl) 5294022
10. Serum magnesium (mg/dl) - 228 +0.12
11. Total serum protein (g/dl) 7.89 +0.32
12. Serum albumin (g/dl) _ 3.38+0.13
13. A:G ratio 0.80+0.07
14. Serum sodium (mEq/1) 134.81 +£1.26
15. Serum potassium (mEq/l) : 472+0.20
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2.11 Examination of milk

Sanders and Sanders (1981) reported that the results of California
mastitis test (CMT) and milk culture were negative in dairy cows with chronic

udder oedema.

Jones et al. (1984) reported that there was normal milk cell counts in

Friesian and Shorthorn cows with chronic udder oedema.

The cultural examination of milk samples did not reveal any bacterial or
fungal infection in cows with udder oedema (Thakur et al., 1989 and Prabhakar
etal., 1991).

Grant (1996) reported no organisms in the milk of ewes affected with

udder oedema.

2.12 Urinalysis
2.12.1 Specific gravity

Benjamin (1985) reported that the specific gravity of urine in cattle
ranged between 1.025 to 1.045 and its mean value was 1.035.

Vestweber et al. (1989) reported that the specific gravity of urine in
cows with and without udder oedema at parturition were 1.024+0.01 and 1.03£0.01,

respectively.
2,122 pH

Benjamin (1985) reported that the normal healthy cattle had alkaline
urine and pH ranged between 7.4 to 8.4.

Vestweber et al. (1989) reported. that the pH of urine in cows with and
without udder oedema at parturition were 8.23+0.33 and 8.10+0.49, respectively.



2.13 Treatment

Gouge et al. (1959) reported that treatment with acetazolamide was

successful in pre-parturient and post-parturient udder oedema in cows.

Mittelholzer (1959) reported that diuretic drugs were extensively used
for the treatment of udder oedema in cattle, but unlike human oedema, the effect of

diuretics on bovine udder oedema was slower to appear under field conditions.

Cowie (1960) stated that the intravenous dose of 100 to 150 mg of
Hydrochlorothiazide in addition to the intramuscular dose might be required to

treat chronic udder oedema in cattle.

Vigue (1961a) reported that the cows with udder oedema recovered
within four to seven days following administration of 250 mg of
hydrochlorothiazide intramuscularly every 48 h.

Vigue (1961b) reported that the average duration of udder oedema in the
cows treated with two grams of sodium acetazolamide twice daily orally per cow
was 10.0 days, while the control cows with udder oedema receiving a placebo had
an average recovery time of 19.2 days. The difference between the two mean
recovery times was highly significant.

Ansari and Prasad (1970) stated that the fruits of Tribulus terrestris

Linn. ocould be used as diuretic, tonic, promote strength and digestive power.

The roots, leaves and fruits of Tribulus terrestris Linn. (Neringil) were
having diuretic properties. In south India, there was a method of administration, 1n
which the fruits and roots were boiled with rice to form a medicated water, which
was taken in large quantities. The decoction prepared from fruits could also be
used. The drug undoubtedly had diuretic properties, but showed no advantage over

many of the diuretics in the British pharmacopoeia. The diuretic propertiés ‘were
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due to the large quantities of the nitrates as well as the essential oils which were

present in the seeds (Dried fruits) (Kirtikar and Basu, 1975 and Nadkarni, 1982).

Ahlers (1977) and Vestweber et al. (1989) found that among the
diuretics, frusemide was the most potent diuretic with rapid onset of action (t\'»}o to
five minutes) and short duration of action. An intramuscular or intravenous dose of

500 mg once a day or 250 mg twice daily was effective in treating udder oedema in

COWwWS.

Amstutz (1982) and Vestweber et al. (1989) reported that the most
common treatment for udder oedema i1n cows was adbairﬁstration of diuretics and
corticosteroids, singly or in combination. Other treatments included application of
hot and cold compresses, use of udder supports, milking prior to parturition,
frequent milking (three to four times daily), reduced salt intake, forced exercise
and induction of parturition.

Thakur et al. (1989) reported that udder oedema in cows was treated
successfully by massaging the udder together with application of hot and cold
water, application of thrombophob ointment twice daily on the oedematous part,
potassium nitrate 6 gm daily orally and frusemide 300 mg intramuscularly once a
day for three days followed by 200 mg daily, till recovery. Corticosteroid like
dexamethasone at the dose rate of 8 mg per animal by intramuscular route was also

given.

Hungerford (1990) reported that udder oedema could be managed by -
bathing and massage of the udder together with frusemide at the dose of 500 mg

per 450 kg body weight by slow intravenous or intramuscular injections

Jackson (1996) stated that the overzealous use of loop diuretics could
cause serious depletion of total body sodium. The increased delivery of sodium ion
to the distal tubule, particularly when combined with activation of the renin-

angiotension system, lead to increased urinary excretion of potassium ion and
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hydrogen ion causing a systemic alkalosis. He also stated if the dietary potassium
intake was not sufficient during the diuretic treatment period, hypokalaemia might
develop. Increased magnesium ion and calcium ion excretion through urine might

Jead to hypomagnesaemia and hypocalcaemia, respectively.

Whitaker (1998) reported that pre-partum milking was practised by
many with apparent success in preventing the occurrence of udder oedema.
2.14 Prevention and control

Sanders and Sanders (1981) stated that udder oedema in cows could be
prevented by feeding reduced potassium in the ration.

Thomas et al. (1990) opined that pre-partum supplementation of vitamin

E might prevent udder oedema in cows.

Lema et al. (1992) reported that the pre-partum feeding of calcium

chloride reduced the severity of udder oedema in Holstein heifers.



Mﬂ‘EERIﬂLS AND METHODS




3. MATERIALS AND METHODS

The study was conducted in the Department of Clinical Medicine,
College of Veterinary and Animal Sciences, Mannuthy for a period of three
semesters, during the year 1999 and 2000.

Twenty crossbred cows affected with post-pértum udder oedema,
persisting even after four days of calving, in and around Thrissur were used for the
study. They were subjected to metabolic profile test and were randomly divided
into two experimental groups for treatment trials. During the course of treatment
three animals from group I and one animal from group II developed mastitis and
they were excluded from the study. However, their pre-treatment values were used

to compare with healthy control cows.

Six apparently healthy cows maintained under similar field conditions
during first post-partum week were selected as control and were subjected to

metabolic profile test.

3.1 Experimental design
Group | Animals | Procedure adapted | Therapy Remarks
I Ten cows | Clinical materials | Frusemide @ 1 mg/kg | Three
with post- | collected and body weight " | animals
Partum analysed before and | intramuscularly twice | developed
udder after treatment daily mastitis
oedema
II Ten cows -do- Drenched with 250 ml | One animal
with post- of freshly prepared developed
partum decoction obtained mastitis
udder from the fruits of
oedema indigenous plant
Tribulus terrestris Linn
(Neringil - Malayalam)
twice daily
111 Six Clinical materials | No treatment
healthy collected once and
control analysed
cows
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Parameters studied

History

Clinical signs

Complete blood count (CBC)

a) Packed cell volume (PCV) (per cent)

b) Haemoglobin (Hb) (g/dl)

c) Total Erythrocyte count (TEC) (x10%cmm)

d) Erythrocytic indices .

1) Mean corpuscular volume (MCV) (fl)

11) Mean corpuscular haemoglobin (MCH) (pg)
i)  Mean corpuscular haerrioglobin concentration (MCHC) (per

cent)

e) Total Leucocyte count (TLC) ( /cmm)
f) Differential Leucocyte count (DLC) - Absolute and Relative Counts

Metabolic profile test (Serum biochemistry)
a) Total serum protein (g/dl)

b) Serum albumin (g/dl)

c) Serum globulin (g/dl)

d) Albumin:Globulin ratio (A:G ratio)

e) Serum aspartate aminotransferase (AST) (IU/1)
f) Serum sodium and potassium (mEq/l)

g) Serum calcium (mg/dl)

h) Serum inorganic phosphorus (mg/dl)

1) Serum magnesium (mg/dl)

j) Serum glucose (mg/dl)

k) Blood urea nitrogen (BUN) (mg/dl)

1) Serum creatinine (mg/dl)
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3.2.5 Urinalysis (Qualitative)
a) Physical characters
1) Colour
ii) Specific gravity
i11) Transparency
b) Chemical characters
1) pH
1) Protein
ii1) Ketone bodies
iv) Glucose
v) Blood
vi) Bile salts
vii) Bile pigments

3.2.6 Special examination of udder

Detailed history and results of clinical examination of udder were

recorded before and after treatment in the proforma (Annexure-I).

Special examinétion of udder was conducted before and after treatment
as per the following modified protocol suggested by Rosenberger (1979).

a) Circumference of the udder (cm)

b) Circumference and length of teats (cm)

¢) Distance between teat tip and the ground (cm)

The measurement was taken from the ground to the teat tip of the udder
with severe oedema.

d) Palpation of udder and teats

e) Extent of oedema

f) Clinical examination of milk which included the following

1) Visual examination |

ii) Cultural examination of milk
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g) Subjective udder oedema score was recorded before treatment as per

Mitchell et al. (1976) and Al-Ani and Vestweber (1984).

3.3 Procedures adapted
3.3.1 Complete blaod count (CBC)

Blood sample (approximately 2.5 ml) was collected from Jjugular vein of
each animal before and after treatment in a sterile vial with EDTA (1 mg per ml of -

blood) for the haemogram. Complete blood count was done as per Schalm et al.

(1975).

3.3.2 Serum biochemistry

Blood sample (approximately 10 ml) was collected from jugular vein of
each animal before and after treatment in a sterile screw capped test tube without

anticoagulant for serum separation.

All the biochemical analyses were carried out by using photometer 5010

(Boehringer Mannheim) under standard conditions of operation.

a)
b)
c)

d)

2

Total serum protein: Biuret method (Weichselbaum, 1946).

Serum albumin: Bromocresol-green method (Doumas, 1971).

Serum globulin and A:G ratio: Calculated from values of total
protein and albumin (Benjamin, 1985). ‘
Serum aspartate aminotransferase (AST): Modified International
Federation of clinical chemistry (IFCC) method (Anonymous,
1986).

Serum sodium and potassium: Flame photometer (Oser, 1971).
Serum  calcium:  O-cresolphthalein  complexone,  without
deproteinization (Raysarkar and Chauhan, 1967).

Serum inorganic phosphorus: Modified metol method (Morin and
Prox, 1973). |
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h) Serum magnesium: Modified Orange and Rhein method (Orange
and Rhein, 1951). _

1) Serum glucose: Enzymatic colorimetric method (Trinder, 1969).

j) Blood urea nitrogen (BUN): Blood urea was estimated by Diacetyl
monoxime (DAM) method (Marsh et al., 1965). Blood urea nitrogen
was calculated by multiplying blood urea value with the factor
0.467.

k) Serum creatinine: Jaffe method, without deproteinization -(Bartels,

1971).

3.3.3 Urinalysis

Physical and chemical characters of urine were assessed as per

Benjamin (1985).

3.4 Treatment

Group I: Animals were treated with Frusemide* at the dose rate of 1 mg
per kg body weight‘intramuscularly twice daily till recovery.

Group II: Animals were drenched with 250 ml of freshly prepared
decoction obtained from the dried fruits of indigenous plant Tribulus terrestris
Linn (Neringil - Malayalam) twice daily till recovery.

3.4.1 Preparation of decoction

Hundred grams of dried fruits of Tribulus terrestris Linn was soaked in
one litre of water over night. Then it was boiled and concentrated to become 500
ml. The decoction was obtained by decantation.

3.5 Statistical analysis

The data collected were analysed with student’s ‘t’ test and paired ‘t’
test as per Snedecor and Cochran (1980).

* LASIX - Frusemide, 20 mg/2ml, Hoechst, Mumbai, India.



Plate 1. Dried fruits (seeds) of Tribulus terrestris Linn (Neringil - Malayalam)
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| RESULTS




4. RESULTS

Results of the parameters studied viz.,, haemogram, metabolic profile
test (serum biochemistry), udder measurements and urinalysis were statistically

analysed and presented.

4.1 History and Epidemiology

Out of twenty cows studied, fourteen cows (70 per cent) developed
udder oedema two to three days prior to parturition, two animals (10 per cent) eight
to ten days prior to parturition and four animals (20 per cent) on the day of
parturition. Oedema persisted in all the cows even after three to four days post-
partum.

Eleven animals were primiparous (55 per cent), seven in second calving

(35 per cent) and two in the third calving (10 per cent).

Average age at first calving was higher in first-calf heifers with udder

oedema (43.18 months) than control heifers without udder oedema (40 months).

Cows with female calves had more incidence of udder oedema (60 per

cent) than cows with male calves (40 per cent).

The owners were feeding these cows with more of concentrates
(approximately three to five kilograms) per animal per day and were reducing the
fodder feeding during the last trimester of gestation. Apart from the salt content of
concentrates (5 per cent salt), these cows which developed udder oedema were fed
with an additional amount of 75 to 150 g salt per day during the last trimester of
gestation and early post-partum period. These animals were not let out for grazing
during the last trimester of gestation. Most of the animals were kept indoor without

much exercise throughout the gestation period.
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4.2 Clinical signs

Results of clinical observations were recorded as per the proforma
(Annexure I). Two cows (10 per cent) had very severe udder oedema (oedema
extended up to the brisket in front and up to the escutcheon region towards the
back of the udder) (Plate 8 and 10), twelve cows (60 per cent) had severe udder
oedema (oedema up to umbilicus) (Plate 2) and six cows (30 per cent}had moderate
udder oedema (oedema mostly confined to the udder and rarely extended around
the udder) (Plate 3). Twelve cows showed severe udder oedema m thé fore quarters
when compared to hind quarters. Four cows showed severe oedema in the hind
quarters (Plate 4) and remaining four cows showed equally severe oedema in hind

and fore quarters.

The oedematous udder was pale to pinkish in colour, cold to slightly
warm, pitting on pressure and painful. Udder oedema extended up to the base of
teats in eleven animals (Plate 2 and 5). Other animals did not show any oedema of
the teats on visual inspection. However, in .these animals the teats were drawn little
bit into the oedematous udder (Plate 6) and led to difficulty in milking. Complete

milking was impossible in all the cases.

The milk samples were apparently normal in fourteen cows and six
animals showed mild haemagalactia. Milk samples from all the animals with udder
oedema showed absence of growth in bacteriological media. Apart from the udder
involvement the animals were apparently normal clinically. Feedihg habit,
rumination, defecation and micturition were normal. The body temperature, pulse
and respiratory rates were within the normal range and their mean values were

101.14 + 0.12°F, 60.60 + 0.81 / min and 30.20 + 0.67 / min, respectively.

The mean body temperature, pulse and respiratory rates of healthy
control cows were 101.03 + 0.50°F, 59.67 + 1.61 / min and 29.67 + 1.84 / min, '

respectively.



Plate 2. Cow with severe udder oedema extended upto umbilicus and base of
teats

Plate 3. Cow with moderate udder oedema with shortened teats






Plate 4. Cow with moderate udder oedema with more involvement of hind
quarters .

Plate 5. Cow with udder oedema extended upto escutcheon with oedematous
teats
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Plate 6. Cow with udder oedema - Hind teats drawn little bit into the

odematous udder and base of fore teats oedematous (Before
treatment with Tribulus terrestris Linn)

Plate 7. After treatment with Tri’bqus terrestris

Linn (3 days) udder showed
the normal architecture '
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N

Plate 8. Cow with very severe udder oedema - oedema extended from the

escutcheon to the brisket region (Before treatment with Tribulus
terrestris Linn)

Plate 9. After treatment with Tribulus terrestris Linn (6 days) udder oedema
completely relieved
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Plate 10. Cow with very severe udder oedema extended forward beyond the
umbilicus (Before treatment with Frusemide)

Plate 11. Same animal after treatment with Frusemide (6 days)
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4.3 Complications of udder oedema

Out of six cows with haemagalactia, mastitis developed m four
animals two to three days after starting the therapy. Three animals that developed
mastitis belonged to group I (treated with frusemide) and one animal belonged to
Group II (treated with Tribulus terrestris Linn). Those animals affected with

mastitis were excluded from the study for companng the efficacy of two lines of

treatment.

One animal with extensive udder oedema developed a tear of about
three to four centimeters on the udder skin between the fore quarters and straw
coloured fluid oozed out of this wound. After the course of treatment, this wound

developed into a maggot wound.

4.4 Haematology

4.4.1 Haematological values of healthy control and cows with udder
oedema (pre-treatment)

Haematological parameters other than mean corpuscular volume (MCV)

did not differ significantly between healthy control and cows with udder oedema
(Table 1).

The pre-treatment mean corpuscular volume (MCV) of cows with udder

oedema showed significant increase (P<0.01) when compared to healthy control

cows and their mean values were 56.43 + 0.85 fl (51.69 to 60.76 fl) and 52.35 +
0.56 fl (50.00 to 53.57 fl), respectively (Table 1).

4.4.2 Haematological values of Group I cows (Frusemide treatment)

The pre and post-treatment haematological parameters did not differ

significantly (Table 2).



44

Table 1
Haematological values in healthy control and cows with uddér oedema (Before
treatment)
Sl Parameters Mean+ SEin | Mean + SE in cows
No. healthy control | with udder oedema
. cows (n=6) (n=20)
1| Packed cell volume (%) 30.83+1.17 30.75+0.72™
(27.00-35.00) 23.00-36.00)
2| Haemoglobin (g/d]) 10.27+0.56 10.01+0.32%%
(8.80-12.40) (7.40-13.003
3| Total erythrocyte count (x10°%/cmm) 5.900.26 5.45+0.12
(5.05-6.75) (4.50-6.75)
4 | Mean corpuscular volume (fl) 52.35+0.56 56.43+0.85**
(50.00-53.57) (51.69-60.76)
5 | Mean corpuscular haemoglobin (pg) 17.37£0.27 18.29+0.44™
(16.51-18.37) (15.30-22.57)
6 | Mean corpuscular haemoglobin 33.20+0.61. 32.68+0.63™
concentration (%) (31.03-35.43) (27.06-36.97)
7 | Total leucocyte count (/fcmm) 8350.00£497.22 | 9727.50+507.16™ |
(7150-10050) |  (6950-13500)
8 | Differential leucocyte count (Relative)
i) Neutrophil (%) | 30.00+1.80 32.05+0.68NS
(26.35) (26-37)
i) Lymphocyte (%) 62.17£2.07 63.60+0.62"
(56-68) (58-67)
iii) Monocyte (%) 4.00+0.53 3.00+0.34N8
(2-6) -7
iv) Eosinophil (%) 3.67+1.14 1.25+0.24™8
, Q1-7) ©-4) o
v) Basophil (%) 0.17+£0.16 0.10+0.07
(0-1) (0-1)
9 | Differential leucocyte count (Absolute)
i) Neutrophil (/cmm) 2521.67+255.96 | 3112.35+174.01NS
(1859-3618) (1846-4860)
ij) Lymphocyte (/cmm) 5082.83+328.51 | 5930.08+334.90"
, (4284-6358) (4504.0-8877.5
iif) Monocyte (/omm) 332.00£47.63 | 298.55+39.74
(187-525) (71.5-808.5)
iv) Eosinophil (/cmm) 309.67+97.01 121.68+22.91N¢
(71.5-612.5) (0-324)
v) Basophil (/cmm) 14.58+14.58 13.13£9.26™¢
_ (0-87.5) (0-132.5)
*+ Significant (P <0.01) Ranges are given in brackets _

NS - Non significant
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Haematological values of cows with udder oedema before and after treatment with
Frusemide (Group I) (n=7)

SI. Parameters Before treatment |  After treatment
No. (Mean + SE) (Mean + SE)
1 | Packed cell volume (%) 30.43 £ 1.52 31.14 £ 0.55™°
2 | Haemoglobin (g/dl) 10.23 +£0.70 10.86 + 0.28™
3| Total erythrocyte count (x10°/cmm) 5534027 - | 563012
4 | Mean corpuscular volume (fl) 55.04 +£0.81 5544+ 1.208
5 | Mean corpuscular haemoglobin (pg) 18.51 £ 0.62 19.88 £ 0,77
6 | Mean corpuscular haemoglobin 33.93 + 1.06 3490 + 0 98 ™S
concentration (%) 4 .
7 | Total leucocyte count (/cmm) 0685.71+£.790.93 | 9771.43+469.03 ™
8 | Differential leucocyte count (Relative)
i) Neutrophil (%) 34.10+1.12 3271+ 163N
ii) Lymphocyte (%) 61.14+1.03 62.30+ 1,58 NS
iij) Monocyte (%) 3.30 + 0.86 320+ 097N
iv) Eosinophil (%) 1.43 £0.53 1.60 + 0,95 NS
v) Basophil (%) - 0.14 +0.09
9 | Differential leucocyte count (Absolute)
i) Neutrophil (/cmm) 3327.00+324.03 | 3204.64+238 90N
ii) Lymphocyte (/cmm) 5905.57+457.13 | 6088.71+:374.36NS

iii) Monocyte (/cmm)
iv) Eosinophil (/cmm)

v) Basophil (/cmm)

319.93 £ 93.67

133.21 + 44.66

303.86 + 86.62 NS

136.92 + 86.90 NS

13.57+9.02

NS - Non significant
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4.4.3 Haematological values of Group II cows (Zribulus terrestris Linn
treatment)

The pre and post-treatment haematological parameters did not differ

significantly (Table 3).
4.4.4 Pre-treatment haematological values in both the treatment groups
(I &IN) |

The pre-treatment haematological values between two treatment groups
did not differ significantly (Table 4).

4.4.5 Post-treatment haematological values in both the treatment groups

(I&1)

The post-treatment haematological values between two treatment groups
did not differ significantly (Table 5).

4.5 Metabolic profile test (Serum biochemistry)

4.5.1 Serum biochemistry of healthy control and cows-with udder oedema
(pre-treatment)

Serum biocheniical parameters other than serum inorganic phosphorus

did not show significant difference between control group and cows with udder

oedema (Table 6).

The serum inorganic phosphorus values of cows with udder cedema
showed significant decrease (P<0.05) when compared to control cows and their
mean values were 4.59 % 0.19 mg/dl (3.57 to 7.14 mg/dl) and 5.52 & 0.36 mg/dl
(3.93t06.63 mgydl), respectively (Table 6).

4.5.2 Serum biochemistry of Group I cows (Frusemide treatment)
The post-treatment serum potassium values in cows with udder oedema

(Group 1) were significantly lower (P<0.05) when compared to pre-treatment
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Haematological values of cows with udder oedema before and after treatment §vith
Tribulus terrestris Linn (Group II) (n=9)

Sl Parameters Before treatment After treatment
No. (Mean + SE) (Mean + SE)

1 | Packed cell volume (%) 31.44 +0.58 32.67 +0.53™

2 | Haemoglobin (g/dl) 9.91+0.35 10.38+036™

3 | Total erythrocyte count (x10%/cmm) 5.53+0.11 5.83+0.14™

4 | Mean corpuscular volume (fI) 56.95 £ 1.35 56.23+1.02™

5 | Mean corpuscular haemoglobin (pg) 17.95 +0.69 17.89+0.70™

6 | Mean corpuscular haemoglobin 31.60 + 1.06 31.80+1.03™
concentration (%)
Total leucocyte count (/cmm) 9766.67+799.78 | 9377.78+482.10 ™

8 [ Differential leucocyte count (Relative) :
i) Neutrophil (%) 32.00  0.65 33.70 £ 0.83 NS
i) Lymphocyte (%) 64.22 + 0.61 62.20 + 0. 98 NS
iii) Monocyte (%) 2.70 £ 0.37 2.00+ Q.39Ns
iv) Eosinophil (%) 1.00 £ 0.29 140+ 021 M8
v) Basophil (%) 0.11+0.12 0.20+0.13 N8

9 | Differential leucocyte count (Absolute)
i) Neutrophil (/cmm) 3104.90+ 235.22 | 3197.83+160 49 NS
ii) Lymphocyte (/fcmm) 6272.44£517.06 | 6197.83+160.49 NS
iii) Monocyte (/cmm) 272.11+46.86 | 194.39 + 48 26 NS

iv) Eosinophil (/cmm)

102.70 + 28.71

14.14 £ 16.61

127.11 £ 22,28 N8

18.35+11.71 N8

v) Basophil (/cmm)

NS - Non significant
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Comparatlve haematological values before Frusemide and Tnbulus terrestris Lmn
treatments in cows with udder oedema
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SI. Before treatment values (Mean + SE)
No. Parameters Frusemide group | Tribulus terrestris
(0=7) Linn group
(n=9)
1 Packed cell volume (%) 30.43%1.52 31.44+0.35 %
2 Haemoglobin (g/dI) 10.23+0.70 9.91+0.35™¢
3 Total erythrocyte count (x10%cmm) 5.53+0.27 553+0.11% |
4 Mean corpuscular volume (fl) 55.04+0.81 56.94+1 3588
5 Mean corpuscular haemoglobin (pg) 18.51+0.62 17 .95:20.6§N3h
6 Mean corpuscular haemoglobin 33.93+1.06 31.60£1.06 5
_ concentration (%)
7 Total Leucocyte count ( /cmm) -9685.71+790.93 | 9766.67+799 78 NS
8 Differential leucocyte count
(Relative)
i) Neutrophil (%) 34.10£1.12 32.00+0.65NS
ii) Lymphocyte (%) 61.14+1.03 . 64.2240.61 N8
iii) Monocyte (%) 3.30+0.86 2.70+0.37 NS
iv) Eosinophil (%) 1.43£0.53 1.0040.29 NS
v) Basophil (%) - 0.1140.12
9 Differential leucocyte count
(Absolute)
i) Neutrophil ( /cmm) 3327.00+324.03 | 3104.904235.29 NS
ii) Lymphocyte ( /cmm) 5906.57+457.13 | 6272.44+517.06NS

iii) Monocyte ( /cmm)
iv) Eosinophil ( /cmm)

v) Basophil ( /cmm)

319.93+£93.67

 133.2144.66

27211146 86 NS

102.70+£28.71 N8

N§ - Non significant

14.14+16 61
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Comparative haematological values after Frusemide and Tribulus terrestris Linn
treatments in cows with udder oedema
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SL

After treatment values (Mean £ SE)

No. Parameters Frusemide group | Tribulus terrestris
(n=T7) Linn group
(n=9)

1 Packed cell volume (%) 31.4+0.55 32.67+£0.53 ©

2 Haemoglobin (g/dl) 10.86+0.28 10.38+0.36™

3 Total erythrocyte count (x10%/cmm) 5.63+0.12 58340 14

4 Mean corpuscular volume (fl) 55.44+1.20 56.23+1.02™

5 | Mean corpuscular haemoglobin (pg) 19.88 +£0.77 17.89+0.70™

6 Mean  corpuscular haemoglobin 34.90+0.98 31.80+£1.03 ™
concentration (%)

7 Total Leucocyte count ( /cmm) 9771.43+493.03 | 9377.78+482.10™

8 Differential leucocyte count
(Relative)
i) Neutrophil (%) 32.71+1.63 33.70+0.83 NS
iy Lymphocyte (%) 62.30+1.58 62.20+0 98 N
iii) Monocyte (%) 3.29+0.97 2.0020 39 NS
iv) Eosinophil (%0) 1.60+0.95 1.40+0.21 N8
v) Basophil (%) 0.14+0.09 0.20+0.13™

9 Differential leucocyte count
(Absolute)
i) Neutrophil ( /cmm) 3204.64+238.90 | 3197.83+160.49N8
iiy Lymphocyte ( /cmm) 6088.71+374.36 | 6197.83+160.49 NS

303.86+86.62 194.39+48 26 ™

iii) Monocyte ( /cmm)

iv) Eosinophil ( / cmm)

136.92+86.90

13.5749.02

127.11422 28 NS

18.35+11.71 N

v) _Basophil (_/ cmm)

NS - Non significant
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Table 6
Serum biochemical values in healthy control and cows with udder oedema (Before
treatment)
Sl. | Parameters Mean + SE in Mean * SE in cows
No. healthy control with udder oedema
_cows (n=6) (n=20)
1 Total serum protein (g/dl) 8.24+0.42 8.06+0.2285
(6.83-9.78) (6.76-9.80)
2 Serum albumin (g/dl) 3.40+0.21 3.64+0.15™
(2.60-3.98) (2.60-5.50)
3 Serum globulin (g/dl) 4.83 +0.31 4.4240.13™°
~ (4.23-6.29) (3.41-5.50)
4 Albumin:Globulin ratio 0.714+0.49 0.835+0.40N°
(0.555-0.865) (0.571-1.288)
5 Serum aspartate aminotransferase " 67.90+£5.53 57.91+3.67 \NS
aun : (49.3-83.4) (33.6-91.4) .
6 | Serum sodium (mEq/l) 139.93+2.24 143.03£2.13™ |
(132.17-147.83) (126.09-160.87)
7 | Serum potassium (mEq/l) 4.90+0.28 5.44+0.16™
, (4.36-6.15) (4.36-6.92)
8 | Serum calcium (mg/dI) 8.36+0.40 8.20+0.40 ™S
(7.56-10.00) (5.85-11.94)
9 Serum inorganic  phosphorus 5.52+0.36 4.59+0.19"
(mg/dl) | (3.93-6.63) (3.57-7.14)
10 | Serum magnesium (mg/dl) 2.56+0.19 2.32+0.14™"
(2.00-3.18) (1.56-4.00)
11 | Serum glucose (mg/dl) 47.35+4.08 42.05+2.08 %
(36.50-63.00) (31.0-62.0)
12 [ Blood urea nitrogen (mg/dl) 15.10+1.67 17.01+0.77™8
~ (9.6-20.6) (12.8-24.1)
13 | Serum creatinine (mg/dl) 1.56+0.10 1.5540.06
(1.24-1.88) (1.17-1.99)
*Significant (P<0.05) Ranges are given in brackets

NS - Non significant
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values and their mean values were 4.40 + 0.23 mEq/1 (3.08 to 5.38 mEq/1) and 5.20
+ 0.77 mEq/l (4.36 to 6.92 mEq/1), respectively (Table 7).

All the other serum biochemical parameters did not differ significantly

before and after treatment in this group (Table 7).

4.5.3 Serum biochemistry of Group II cows (Tribulus terrestris Linn
treatment)

Serum biochemical paramet'ers except serum glucose did not differ

significantly before and after treatment in Group II cows (Table 8).

The post-treatment serum glucosé values in Ggroup II cows showed
significant increase (P<0.05) when compared to pre-treatment values and their
mean values were 46.33 & 2.49 mg/dl (36.0 to 58.0 mg/dl) and 41.88 £ 3.1 mg/dl
(36.0 to 62.0 mg/dl), respectively (Table 8).

4.5.4 Pre-treatment serum biochemistry of both the treatment groups
(I & IT) ‘
The pre-treatment serum biochemical values of both the treatment

groups did not differ significantly (Table 9).

4.5.5 Post-treatment serum biochemistry of both the treatment groups
(I & II)
The post-treatment serum biochemical parameters except serum

potassium did not differ significantly. (Table 10).

The mean post-treatment serum potassium of group I animals

(4.40 = 0.23 mEqg/l) showed significant decrease when compared to group II
animals (5.24 & 0.39 mEq/l) (Table 10).
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Serum biochemical values of cows with udder cedema before and after treatment
with Frusemide (Group I) (n =7)

Si. | Parameters Before treatment | After treatment

No. (Mean + SE) (Mean + SE

1 Total serum protein (g/dl) 8.00 +0.23 8.60+037

2 Serum albumin (g/dl) 3.61£0.36 3.60+£012°

3 Serum globulin (g/dl) 436+0.14 5.00+0.38™"

4 Albumin:Globulin ratio 0.838 +0.09 0.759 £ 0.08 ™

5 Serum aspartate aminotransferase un 1 60.97+5.63 59.71 £ 471

6 Serum sodium (mEq/l) 141.61 +£3.12 139.71 + 1.74N\s-h N

7 Serum potassium (mEq/1) 5.20+0.77 440+ 0.23*

(4.36 - 6.92) (3.08 - 5.38)

Serum calcium (mg/dl) 8.67+0.77 818+ 0758

9 Serum inorganic phosphorus (mg/&l) 4.49 +0.21 454029 |

10 | Serum magnesium (mg/dl) 2.17+0.11 2.63 £ 024

11| Serum glucose (mg/dl) 44.86 +£3.25 46.43 £ 5.06™

12 | Blood urea nitrogen (mg/d) 15.09 + 0.98 16.10 + 1.66™ |

3| Serum creatinine (mg/dl) 1.45£0.10 1.58£0.07™ _

* Significant (P <0.05)

NS - Non significant
Ranges are given in brackets
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Serum biochemical values of cows with udder oedema before and after treatment
with Tribulus terrestris (Group II) (n = 9)

18\11(',, Parameters Be(i(/}rez;f iagg;m A(?\Z Zat;eiﬁSnEe;lt

1 Total serum protein (g/dl) 8.23 £ 037 8.60 + 0.33™

3 [ Serum albumin (/d]) 3862017 | 3872024™

3 Serum globulin (g/dl) 437+0.24 472+025™

4 Albumin:Globulin ratio 0.894 + 0.05 0.843 £0.07™

5 Serum aspartate aminotransferase xun 56.71 £5.29 5850+ 7.10%%.

6 Serum sodium (mEq/1) 143.48+3.90 | 14445+227 s

7 Serum potassium (mEq/]) 5.38+0.25 5.24+039™

8 Serum calcium (mg/dl) 8.11+0.58 7.93+029™

9 Serum inorganic phosphorus (mg/dl) 433+024 501+038% |

10 | Serum magnesium (mg/dl) . 2.53 +0.25 260+0.19% |

11 Serum glucose (mg/dl) 41.88+3.1 46.33 +2.49% .
(36.00-62.00) | (36.00 - 58.00

12| Blood urea nitrogen (mg/dl) 18.06 +1.40 18.63 + 1.73’%—

13 | Serum creatinine (mg/dl) 1.62 +0.09 1.55+0.08™

* Significant (P <0.05)

NS - Non significant
Ranges are given in brackets




Table 9 :
Comparative serum biochemical values before Frusemide and Tribulus terrestris

Linn treatments in cows with udder oedema
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Sl. Before.treatment values (Mean + SE)
No. Parameters Frusemide group | Tribulus terrestris
(n=7) Linn group
_ (2=9)
1 Total serum protein (g/dl) 8.000.23 8.23+0.37™%
2 Serum albumin (g/dl) 3.61+0.36 3.86+0.17™
3 Serum globulin (g/dl) 4.36+0.14 T 437+024™
4 Albumin:Globulin ratio 0.838+0.09 0.89440 05
5 Serum aspartate aminotransferase 60.97+5.63 56.71&5,23“‘5; -
6 ggﬁ:)n sodium (mEq/l) 141.61+3.12 143.48:':3.90713—_.
7 Serum potassium (mEq/1) 5.20+0.77 5.38+0.25™8
8 Serum calcium (mg/dl) 8.67+0.77 8.11+0.58 8
9 Serum inorganic phosphorus (mg/dl) 4.49+0.21 4.33+0.24™8
10 | Serum magnesium (mg/dl) 2.17x0.11 2.53+0.25™ -
11| Serum glucose (mg/dl) 44.86+3.25 41.88+3.10™
12| Blood urea nitrogen (mg/dl) 15.09+0.98 18.06+1.40
13| Serum creatinine (mg/dl) 1.45+0.10 1.62+0.09™

NS - Non significant



Table 10
Comparative serum biochemical values after Frusemide and Tribulus terrestris

Linn treatments in cows with udder oedema
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Parameters

SL. After treatment values (Mean + SE)
No. Frusemide group | Tribulus terrestris

(n=7) Linn group

(n=9)

1 Total serum protein (g/dl) 8.60+0.37 8.60+033 ™ |
2 Serum albumin (g/dl) 3.60£0.12 3.87+0.24™
3 Serum globulin (g/dI) 5.00+0.38 4.72+0.25™
4 Albumin: Globulin ratio 0.759+0.08 0.843+0.07%
5 Serum aspartate aminotransferase 59.71+4.71 58.59+7.19™ 1
6 (Srgfllr)n sodium (mEq/1) 139.71+1.74 144.45+2 27™ |
7 Serum potassium (mEq/l) 4.40+0.23 5.2440.39* |
8 | Serum calcium (mg/dl) 8.18+0.75 7.93£0.29™
9 Serum inorganic phosphorus (mg/dl) 4.54+0.29 5.01:t0.38ws~
10 | Serum magnesium (mg/dl) 2.63+0.24 2.60+£0.19™ |
11 | Serum glucose (mg/dl) 46.43+5.06 " 46.33:2.49™
12 | Blood urea nitrogen (mg/dl) 16.10+1.66 18.63+1.76 ™%
13 | Serum creatinine (mg(dl) 1.58+0.07 1.55+0.08 ¢

* _ Significant (P < 0.05)
NS - Non significant
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4.6 Urinalysis

4.6.1 Physical examination

The urine samples of both healthy control and cows with udder oedema
before and after treatment were clear and slightly yellowish in‘colour. The specific
gravity of urine did not differ significantly between control group and cows with
udder oedema (pre-treatment) and their means were 1.028 £ 0.12 and 1.027 £ 0.15,
respectively. There was no significant difference in specific gravity of urine before
and after treatment in both groups (I & T0). In group I, the specific gravity of urine
before and after treatment were 1.027 + 0.11 and 1.026 =+ 0.13, respectively. In
group II the specific gravity of urine before and after treatment were 1.028 + 0.14

and 1.028 + 0.17, respectively.

The pre-treatment specific gravity of urine in both the treatment groups
did not differ significantly and the values of 1.027  0.11 and 1.028 % 0.14 wére. .

observed in group I and IL, respectively.

The post-treatment specific gravity of urine in both the treatment groups
did not differ significantly and the values of 1.026 £ 0.13 and 1.028 + 0.17 were

observed in group I and II, respectively.

4.6.2 Chemical examination

The pH of urine did not differ significantly between control and affected
cows and their means were 820 + 0.16 and 8.40 £0.15, respectively. There was no

significant difference in pH of urine before and after treatment in both the groups
a & 1. In group I, the mean pH of urine before and after treatment were 8.30 +
0.16 and 8.20 = 0.15, respectively. In group II, the mean pH of urine before and
after treatment were 8 40 + 0.16 and 8.50 £ 0.16, respectively.

The pre-treatment pH of urine in both the treatment groups did not
differ significantly and the values of 8.30 = 0.16 and 8.40 + 0.16 were recorded in

group 1 and II respectively.
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The post-treatment pH of urine in both the treatment groups did not
differ significantly and the values of 8.20 + 0.15 and 8.50 + 0.16 were recorded in

group I and II, respectively.

Other pathological constituents. like protein, ketone bodies, blood,
glucose, bile salts and bile pigments were absent in control cows and cows with

udder oedema in both the groups (before and after treatment).

4.7 Udder oedema scores

Subjective udder oedema scores were assessed before treatment in all
the affected cows. The individual udder oedema scores ranged between two to five.
The overall mean udder ocedema score was 3.40 + 0.31. The mean udder oedema

scores for group I and group II separately were 3.60 + 0.29 and 3.30 + 0.33,

respectively.

4.8 Udder measurements

Udder measurements like circumference of udder, circumference and
length of teats and distance between teat tip and the ground were recorded in

control group and cows with udder oedema before and after treatment (Tables 1]

12, 13, 14 and 15).

4.8.1 Circumference of udder

Cows with udder oedema showed significant increase (P<0.01) in the
circumference of udder when compared to healthy control cows and thejr means

were 129.30 + 2.36 and 110.17 + 2.83 cm, respectively (Table 11).

Group I cows with udder oedema showed significant reduction‘ (P<0.01)
in circumference of udder after treatment. The mean circumference of udder before

and after treatment were 131.20 + 3.47 and 111.80 + 3.65 cm, respectively (Table
12).
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Group II cows with udder oedema also showed significant decrease
(P<0.01) in circumference of udder after treatment. The mean circumference of
udder before and after treatment were 127.40 £+ 3.28 and 108.30 £ 1.79 cm,
respectively (Table 13). '

The pre-treatment circumference of udder in both the treatment groups
(1 & 1I) did not show significant difference (Table 14).

The post-treatment circumference of udder in both the treatment groups
(I & II) did not show significant difference (Table 15).

4.8.2 Circumference of teats

Circumference of both fore and hind teats of contro.I cows and cowe
i

b

with udder cedema did not differ significantly (Table 11).

Circumference of teats showed significant decrease (P<0.01) after
treatment in group 1 and group II. In group L, the before and after treatment mean
circumference of the fore teats were 5.35 + 0.24 and 5.05 £ 0.24 cm, respectively
and the hind teats were 4.90 + 0.22 and 4.60 £ 0.22 cm, respectively (Table 12). In
group II, the before and after treatment mean circumference of the fore teats were

5 65 + 0.25 and 5.30 + 0.23 cm, respectively and that of the hind teats were 5.25 +
0.29 and 4.90 £ 0.25 cm, respectively (Table 13).

The pre-treatment circumference of teats (fore and hind) in both the
treatment groups (I & II) did not show significant differencé (Table 14).

The post-treatment circumference of teats (fore and hind) in both the
treatment groups (I & II) did not differ significantly (Table 15).

4.8.3 Length of teats

Length of teats of control cows and cows with udder oedema did not

differ signiﬁcantly (Table 11).
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Length of both fore and hind teats showed significant increase (P<0.01)
after treatment in group I and I

In Group I, mean length of fore‘teats before and after treatment were
505 + 0.14 and 5.60 + 0.12 cm, respectively and of hind teats were 4.45 *+ 0.14
and 5.00  0.15 cm, respectively (Table 12).

In Group I, mean length of fore teats before and after treatment were
530 + 0.19 and 5.75 + 0.16 cm, respectively and of hind teats were 4.65 + 0.21
and 5.10 + 0.15 cm, respectively (Table 13).

The pre-treatment length of teats (fore and hind) in both the treatment
groups (I & II) did not differ significantly (Table 14).

The post-treatment length of teats“(fore and hind) in both treatment
groups (I & II) did not differ significantly (Table 15). N

4.8.4 Distance between teat tip and the ground

Distance between teat tip and the ground in cows with udder oedema
showed significant decrease (P<0.01) when compared to control cows. The mean
distance between teat tip and the ground of control cows and affected cows were

49 33 + 1.26 and 38. 50 + 0.73 cm, respectively (Table 11).

Distance between teat tip and the ground significantly increased

(P<0.01) after treatment in group I and group II. In group I, the mean distance

between teat tip and the ground before and after treatment were 39.10 &+ 1.37 and

46.30 £+ 1.42 cm, respectively (Table 12). In group II, the mean distance between

teat tip and the ground before and after treatment were 37.90 + 0.53 and 45.20 +

0.60 cm, respectively (Table 13).

The pre-treatment distance between teat tip and the ground in both the
treatment groups did not differ significantly (Table 14).
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Table 11
Udder measurements of healthy control and cows with udder oedema (Before
treatment)
SL. Parameters Mean + SE values | Mean+ SE values
No. of healthy control | of cows with udder
(n=6) oedema (n=20)
1 | Circumference of udder (cm) 110.17 £2.83 129.30 + 2.36**
(98-118) (118.0-153.0)
2 | Circumference of teats (cm) el
i) Fore teats ‘ 5.50+0.26 5.50+0.18N -
(4.5-6.0) (4.5-7.0)
ii) Hind teats 5.25+0.28 5.08+0.18N8
(4.5-6.0) (4.0-7.0)
3 | Length of teats (cm)
i) Fore teats 5.000.18 5.18% 0,12
(4.5-5.5) (4.5-6.0)
ii) Hind teats 425+0.11 455+013N8"
_ (4.0-4.5) (3.5-6.0)
4 | Distance between teat tip and the 49.33+1.26 38.50 &+ . 73%*
ground (cm) (46.53) (35-48)

** Significant (P <0.01)
NS - Non significant
Ranges are given in brackets




Table 12
Udder measurements in cows with udder oedema before and after treatment with
Frusemide (Group I) (n = 7)
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SL Parameters Before treatment After treatment
No. (Mean + SE) (Mean + SE)
1 | Circumference of udder (cm) 131.20 +3.47 111.80 &+ 3.65%*
2 | Circumference of teats (cm)
i) Fore teats 535+0.24 5.05 £ 0.24%*
ii) Hind teats 4.90 +0.22 4.60 + 0.22%*
3 | Length of teats (cm)
i) Fore teats 5.05+0.14 5.60 £ 0.12*%*
ii) Hind teats 4.45+0.14 5.00 £ 0.15 **
4 | Distance between teat tip and the 39.10+ 1.37 46.30 = 1.42%*
ground (cm)
** Significant (P <0.01) ~
“Table 13

Udder measurements in cows with udder oedema before and after treatment with

Tribulus terrestris Linn (Group II) (n=9)

SI. Parameters Before treatment After treatment
No. | (Mean + SE) (Mean + SE) ..
1 | Circumference of udder (cm) 127.40 +3.28 108.30 + 1,79**
5| Circumference of teats (cm)
i) Fore teats 5.65+0.25 5.30+0.23%*
ii) Hind teats 5.25+0.29 4.90 + 0.25*+*
3 | Length of teats (cm) _
i) Fore teats 530+0.19 5.75 + 0.16**
ii) Hind teats 4.65 +0.21 5.10:£0.15 **
4 | Distance between teat tip and the 37.90 +0.53 45.20 + 0.60**

ground (cm)

** Significant (P <0.01)




Table 14
Comparative udder measurements before Frusemide and Tribulus terrestris Linn
treatments in cows with udder oedema
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Sl Parameters Before treatment values (Mean +SE)
No. Frusemide group Tribulus terrestris
. (n=7) Linn group (n=9)’
1 | Circumference of udder (cm) 131.20 +3.47 127.40+£3.28™
2 | Circumference of teats (cm)
i) Fore teats 535+024 5.65+0.25NS
ii) Hind teats 4.90 + 0.22 525+ 02008
3 | Length of teats (cm)
i) Fore teats 5.05+0.14 530+0.19N8
ii) Hind teats 4.45+0.14 4.65+ 021N
4 | Distance between teat tip and the 39.10+1.37 37.90 £ 053N
ground (cm) o
NS - Non significant T~
Table 15

Comparative udder measurements after Frusemide and 7ribulus terrestris Linn.
treatments in cows with udder oedema :

ground (cm)

[ Q1. Parameters After treatment values (Mean +SE)
No. Frusemide group Tribulus terrestris
(n=7) Linn group (n=9)
1| Circumference of udder (cm) 118:0+3.65 108.30+1.79 ™%
5| Circumference of teats (cm)
i) Fore teats » 5.05+0.24 5.30+0.23Ns
- |ii) Hind teats 4.60 +0.22 4.90+0.25N8
3 | Length of teats (cm) :
i) Fore teats 5.60+0.12 5.75+0.16™
ii) Hind teats 5.00£0.15 5.10+0.15N8
2 | Distance between teat tip and the 46.30 + 1.42 4520 + 0 607

NS - Non significant
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The post-treatment distance between teat tip and the ground in both the
treatment groups did not differ signiﬁcaﬁily (Table 15).

4.9 Treatment

The mean number of days taken for complete recovery from udder
oedema in cows which were treated with Tribulus terrestris Linn (4.11 + 0.44

days) was less when compared to cows which were treated with Frusemide (4.44 +

0.34 days).

4.9.1 Cost of treatment

i) Frusemide therapy:
Average body weight of affected cows = 350 kg
Dose rate of the frusemide = 1mg/kg BID I/'M
Dosage required for an average cow =350x1x2
| 700 mg
1 ampoule of Inj. Lasix® (2 ml) = 20 mg of frusemide
Total number of ampoules required/day= 700/20
=35
Cost of 1 ampoule of Inj.Lasix® = Rs. 2.35/-
Total cost of drug/day - =35x2.35
=Rs. 82.25/-
Cost of therapy for 4.4 days =8225x44
=Rs. 361.90/-.

i1) Tribulus terrestris Linn therapy:
Total dose of fruits of Tribulus terrestris Linn per day =100g

Cost of medicine per day (100 g) =Rs. 5/-
Cost of therapy for 4.1 days =5x%x41]
= Rs. 20.50/-
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The cost of treatment for udder oedema in cows with frusemude was

approximately Rs.360/- per animal howevéf, with Tribulus terrestris Linn 1t was

approximately Rs.20/- per animal.



DISCUSSION




5. DISCUSSION

Udder oedema is an important problem for the dairy farmers. Though
many theornes are suggested, no definite etiology could be attributed for this
condition. The epidemiology, clinical findings and efficacy of two lines of therapy

for udder oedema are discussed.

5.1 History and Epidemiology

In the present study, majority of cows (18) developed udder oedema
during the period of two days pre-partum to the day of calving. Two cows
developed oedema eight to ten days pre-partum. This finding was in agreement
with those of Conway et al. (1977) and Thakur et al. (1989).

The data obtained in the present -study showed that udder oedema
occurred mostly in first two calvings. Higher incidence was observed in
primiparous animals (55 per cent) when compared to second calving (35 per cent)
and subsequent calvings (10 per cent). This finding was consistent with those of
Greenhalgh and Gardner (1958); Schmidt and Schultz (1959); Emery et al. (1969);
Mitchell et al. (1976); Sigmund (1981) and Dorp ef al. (1999). The lesser
incidence of udder oedema in older ruminants when compared to the primiparous
. -als might be due to the better vascular circulation of the udder in older
animals (Emery et al., 1969 and Prasad et al., 1999). On the contrary Vestweber
and Al-Ani (1985) observed more incidence of udder oedema in Holstein cows in

third and fourth calving.

The incidence of udder oedema was found to be high when the age at
first calving increased in heifers and was in agreement with Dentine and McDaniel

(1983) and Malvemn et al. (1983). However, this observation was not supported by
Nestor et al. (1988).
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Incidence of severe udder oedema was observed in cows fed on more
concentrate ration during pre-p;zrtum and was in accordance with those of Hemken
et al. (1960) and Emery et al. (1969). On the contrary, Fountaine et al. (1949),
Greenhalgh and Gardner (1958) and Schmidt and Schultz (1959) observed no

correlation between udder oedema and pre-partum concentrate feeding.

Eventhough the affected cows were fed with more salt during last
trimester of pregnancy and early post-partum period the mean serum sodium level
was within the normal limit in these animals, on laboratory examination. Most of
the domestic animals could tolerate a very large quantity of sodium intake
provided they had adequate drinking water (Buck et al., 1976). Thus in the present
study, there was no correlation between excess salt feeding and udder oedema.
This was in agreement with Vestweber ef al. (1989). However in contrary té \ﬂ:ﬁ;
Hemken et al. (1969); Randall et al. (1974); Conway et al. (1977) and Jones et al.
(1984) found that there was definite correlation between development of udder

oedema and increased salt feeding.

Increased incidence of udder oedema observed in the present study was
associated with lack of exercise during last trimester of pregnancy. This finding

was consistent with McCuistion (1960) and Lamb et al. (1979).

Though genetic factors were also be claimed as one of the cause for
udder oedema by several earlier workers, this was not highlighted in the present

study because of the lack of familial history of animals studied.

5.2 Clinical findings

All the four quarters of udder were found to be oedematous in all
animals; however, fore quarters showed severe oedema when compared to hind
quarters. In most of the cases oedema extended upto the umbilicus, rarely it was
confined to the udder only and very rarely extended upto the brisket region. These
findings were in accordance with Al-Ani ef al. (1985) and Thakur et al. (1989).
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In majority of the cows, udder oedema slightly extended to the teats.
The base of the teats were found to be drawn into the oedematous udder, thereby
length of the teats were shortened in few animals which had no oedema on the
teats. Extensive oedema distorted the position of the teats and the teats were close
to the ground. The oedematous and shortened teats rendered milking very
difficult. These findings were consistent with those of Vigue (1961a); Belloff and
Diener (1963); Heidrich and Renk (1967) and Al-Ani and Vestweber (1984).

Clinical observations like pain, pale to pinkish colour of udder, cold to
slightly warm and pitting on pressure of udder were in agreement with those of

Heidrich and Renk (1967); Thakur et al. (1989) and Cook (1998).

The milk samples collected were apparently normal, however six
animals showed mild haemagalactia with few blood clots in the mulk. Similar
findings were also observed by earlier workers like Vigue (1961a) and 'Heidn:c\:ii
and Renk (1967). They suggested that severe congestipn and rupture of the
capillaries in the oedematous udder were - considered to be the cause for

haemagalactia, however it was not unusual for animals in early lactation.

In the present study, California mastitis test (CMT) of milk was not
undertaken. CMT was not a reliable indicator of mastitis during early lactation and
Jate lactation period because of the physiological increase of cells at these times
(Schalm, 1962). Milk samples from the affected cows showed no growth on
bacteriological media. This finding was in agreement with the earlier workers like

Sanders and Sanders (1981); Jones et al. (1984); Thakur ef al. (1989); Prabhakar
et al. (1991) and Grant (1996).

The normal body temperature, pulse and respiratory rates in all cows

with udder oedema agreed with the findings of Grant (1996) and Prasad er al.
(1999).
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5.3 Complications of udder oedema

Out of six cows with haemagalactia, four were further complicated with
mastitis. Mastitis as a complication in udder oedema was observed by Amstutz
(1982); Vestweber and Al-Ani (1985);, Nestor ef al. (1988), Prabhakar et al.
(1991); Rebhun (1995) and Prasad et al. (1999). Moreover, haemagalactia with
blood clots could cause obstruction of teat canal and further it could lead to
galactostasis (Heidrich and Renk, 1967). Failure of complete milking due to pain
and mechanical pressure by oedema over the glandular part of the udder led to
post-milking leakage and increased risk of mastitis (Rebhun, 1995). Severe pain
could cause release of epinephrine which might inhibit the susceptibility of
alveolar myoepithelium of udder to the mfluence of oxytocin leading to poor milk
‘let down’ (Linzell, 1955). Galactostasis due to blood clots and pain might be a |

contributory factor for the development of mastitis in the present study.

There was very severe oedema and development of tear in the udder
between the fore-quarters in one cow. This ﬁnding was in concurrence with Al-Ani
et al. (1985) and Thakur ef al. (1989). They opined that it might be due to
extensive stretching of udder skin as a result of severe oedema. In the present

study, the wound got further complicated with maggots.

5.4 Haematology

Although mean value of ﬁem corpuscular volume (MCV) was more in
cows with udder oedema (56.43 + 0.85 fl) when compared to control cows
(52.35 £ 0.56 f1), the values were with.in the normal range given by Jain (1986).
Following parturition, more number of reticulocytes were released into the

circulation which might be responsible for the increase in MCV values (Schalm

et al., 1975).
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Other haematological parameters were within the normal level in cows

with udder oedema. This was in agreement with those of Sanders and Sanders

(1981) and Grant (1996).

The pre and post-treatment haematological values within and between

the groups (I and II) were not significantly different.

5.5 Metabolic profile test (serum biochemistry)

5.5.1 Serum biochemistry of healthy control and cows with udder oedema
(pre-treatment)

The serum inorganic phosphorus level in cows with udder oedema (4.59
+ 0.19 mg/dl) was significantly lower than the control cows (5.52 + 0.36 mg/dl).
This was not in agreement with Vestweber and Al-Ani (1984) and Vestweber ef al

(1989).

Cows were in negative calcium balance soon after calving, due to
increased flow of calcium through colostrum and milk (Payne, 1964 and Sato
1978). High yielding cows were more prone to udder oedema (McCuistion, 1960)?
Hypocalcaemia would stimulate the secretion of parathyroid hormone and Wheﬂ
calcium level gets restored in the blood the parathyroid hormone release will be
inhibited (Radostits e al., 1994). The decreased level of parathyroid hormone in
recently calved cows may induce hypqphosphataemia (Gupta and Rai, 1987). In
the present study, the mean serum calcium level was within the normal range in
cows with udder oedema (8.20 + 0.40 mg/dl) and was in agreement with Jones
et al. (1984) and Vestweber ef al. (1989). The role of parathyroid hormone in
producing mild hypophosphataemia in cows with normal calcium leve] should be

further studied.
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Total protein, albumin, globulin and Albumin : Globulin ratio (A:G
ratio) in serum were found to be normal in cows affected with udder oedema.
These findings were consistent with that of Kolk et al. (1991). However,
Vestweber and Al-Ani (1984) observed slightly lower serum proteins during early
post-partum period in both cows with or without udder oedema and claimed that if
hypoproteinaemia was a factor in the development of udder oedema, a more .
generalized body oedema would have occurred. On the contrary Larson and
Kendall (1957); Larson and Hays (1958); Nestér et al. (1988) and Rebhun (1995)
have reported that hypoproteinaemia recorded in udder oedema was due to either

hypoglobulinaemia or hypoalbuminaemia.

The normal serum albumin and A:G ratio indicated an apparently

normal liver function. This suggests that 11ver does not play a role in the
development of udder oedema. The mean serum aspartate aminotransferase (AST)\
value of healthy control and cows with udder oedema did not differ significantly.

This observation reinforced the non-involvement of liver in udder oedema.

The normal serum glucose levels in both control and cows with udder

oedema were in agreement with Vestweber et al. (1989).

The serum sodium and serum potassium levels in both control and
affected cows were within the normal range and were consistent with Sanders and
Sanders (1981); Vestweber and Al-Ani (1984); Vestweber et al. (1989); Kolk et al.
(1991) and Cook (1998).

The serum magnesium level in cows with udder oedemé was found to
be normal and was in accordance with the earlier observations of Jones ef al.
(1984). However, Hicks and Pauii (1976) have observed simultaneous udder
oedema and hypomagnesaemia in cows which might be due to the application of

excess potassium fertilizer to the crop.
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The serum creatinine and blpod urea nitrogen (BUN) in cows with
udder oedema were found to be normal. These findings were consistent with the
observations of Vestweber et al. (1989). Serum creatinine was considered as a
reliable indicator of kidney function (Benjamin, 1985). The normal serum
creatinine and BUN values in cows with udder oedema in the present study

indicated that there was no apparent involvement of kidney in udder oedema.

5.5.2 Serum biochemistry of Group I cows (Frusemide treatment)

In the present study, post-treatment mean serum potassium value
(4.40 £ 0.23 mEq/l) was lower than pre-treatment value (5.20 + 0.77 mEq/1) in
cows with udder oedema (Group I). This finding was in accordance with the earlier
observations of Vestweber e al. (1989). Jackson (1996) reported that there was a
depletion of serum potassium l‘n animals treated with frusemide as a dmrsuc
Hypokalaemla often resulted muscular weakness, prolonged recumbency, a
anorexia, muscular tremors and coma in later stages (Radostits er al, 1994).
Tripathi (1999) opined that the serum potassium values were only a rough guide as
the potassium primarily occur intracellularly. This suggests that the dose of
frusemide in the present study (@ 1 mg/kg body weight intramuscularly twice

daily) was adequate to induce diuresis without any untoward clinical signs of

potassmm depletion.

The pre and post-treatment serum sodium levels of cows (Group I) were
normal in the present study. In contrary Vestweber ef al. (1989) have reported that
a significant increase in mean serum sodium level after 210 min of intravenous

administration of 500 mg frusemide in cows affected with udder oedema.

The pre and post-treatment values of inorganic phosphorus, glucose
creatinine and urea nitrogen in serum were found to be normal. These findings
were in agreement with that of Vestweber et al. (1989).
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5.5.3 Serum biochemistry of Group XX cows (Tribulus terrestris Linn
treatment) ‘

The post-treatment mean serum glucose value (46.33 + 2.49 mg/dl) was
higher than that of pre-treatment value (41.88 + 3.10 mg/dl). Kirtikar and Basu
(1975) reported that the fruits and roots of Tribulus terrestris Limwere used to
improve the appetite in human beings. The increased post-treatment serum glucose

values observed in the present study might be pointing towards a similar effect in

cows also.

The pre-treatment serum l?iochemical values did not diﬂ& significantly
between groups I and II. However, the post-treatment mean serum potassium level
of group I (4.40 + 0.23 mEq/l) showed significant reduction when compared to
group II (5.24 + 0.39 mEq/]). This mdlcated that there was no potassium depleuon
in Tribulus terrestris Linn treated group. All the other post-treatment serum

biochemical values did not differ significantly between group I and IL.

5.6 Urinalysis
5.6.1 Physical Examination

The urine samples of control group and cows with udder oedema (pre

and post-treatment) were clear and slightly yellowish in colour.

The normal specific gravity of urine in control group and cows with

udder oedema was in conformity with the earlier finding of Vestweber et al

(1989).

The pre and post-treatment specific gravities of urine in affected cows

(Group I) were normal and was in accordance with the earlier observation of

Vestweber et al. (1989).
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The pre and post treatment specific gravities of urine in affected cows
(Group II) were within the normal range. These values were comparable to the pre

and post treatment values of group L.

5.6.2 Chemical Examination

The normal alkaline pH of urine in control group and cows with udder
oedema were comparable to the earlier reports (Vestweber et al., 1989).

The pre and post-treatment pH of urine in the affected cows (Group I)
were within normal range as reported by Vestweber ez al. (1989).

The pre and post-treatment pH of urine in the group II animals were

within normal ranges and were also comparable with values of group I animals,

In the present study, other pathological constituents like protein, ketone
bodies, glucose, blood, bile salts and bile pigments were absent in both control and B
cows with udder oedema. The findings of the present study indicated that ketosis

was not associated with udder oedema.

5.7 Udder oedema scores

Overall mean subjective oedema score (3.40 £ 0.31) of cows with udder -
oedema showed that the oedema was moderate to severe. Eventhough subjective

oedema scoring by visual inspection was claimed as the best tool to assess the

severity of udder oedema by Greenhalgh and Gardner (1958), it was liable for

human errors. Because of this fact, udder measurements were also mcluded in the

present study to support the subjective oedema scoring system.
5.8 Udder measurements
5.8.1 Circumference of the udder (cm)

The increase in mean circumference of udder of cows with udder

oedema was in agreement with Sigmund (1981).
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There was significant reduction in the post-treatment mean
circumference of the udder in both the treatment groups. This indicated that both

line of treatments were effective in relieving udder oedema.

5.8.2 Circumference of the teats (cm)

Eventhough the circumference of teats did not show significant
difference between the control group and cows with udder oedema, the post-
treatment values of both groups showed a significant reduction. This indicated that

there was mild extension of oedema to the teats.

5.8.3 Length of teats (cm)

Eventhough the mean length of the teats in control cows and the cows
with udder oedema showed no significant difference, the post-treatment valyes
showed a significant increase in both the treatment groups. This indicated that th; :

teats were drawn little bit into the oedematous udder. This finding supported the

clinical findings recorded by visual inspection.

5.8.4 Distance between teat tip and the ground (cm)

Decrease in distance between teat tip and the ground was observed in
udder oedema Cases. However, the distance between teat tip and the ground .
significantly increased after treatment. The sagging of udder during oedema could
cause injury to the udder and make it more prone to mastitis. This parameter would
be subjected for more bias, because the height of the animal would not be uniform.

So less importance should be given to this parameter for assessing the severity of

udder oedema.

5.9 Treatment

Frusemide was one of the most potent diuretic with rapid onset and

short duration of action. It was used for the treatment of udder oedema with great
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success (Ahkers, 1977 and Vestweber et al., 1989). Prolonged frusemide therapy
could lead to hypokalaemia (Jackson, 1996 and Tripathi, 1999). Eventhough the
frusemide treated animals did not show clinical manifestations of hypokalaemia,

prolonged therapy and over dosage would predispose to conditions like ‘Downer

cow syndrome’.

The mean duration of treatment for complete recovery from udder
oedema was less in animals treated with Tribulus terrestris Linn (group II) when
compared to animals treated with frusemide (group I). The cost of treatment was
also less with Tribulus terrestris Linn (group II). Howevef, 1t was reported that
Tribulus terrestris Linn plant could cause liver damage and subsequent secondary
photosensitization (Hungerford, 1990). In the present study, A:G ratio and AST
values were within the normal limits suggesting that there was no hepatotoxicity
after four days of Tribulus terrestris Linn tﬁerapy. Moreover, Tribulus ze:rféstrig

Linn therapy did not induce any potassium depletion.

Conclusion
Udder oedema commonly occurred during the peri-parturient period in

crossbred first-calf heifers which have genetically high milk production potential.
Reduced fodder intake, increased éoncentrate feeding and lack of exercise during
the last trimester of pregnancy might be responsible for this condition. The
metabolic profile of affected cows in the present study did not suggest any specific
predisposing Of etiological factor. Although udder oedema occurred in high
yielders during peripartum’ period, the normal metabolic profile confirmed that it
was pot a metabolic disease. The role of hormones, genetic factors etc., in the etio-
pathogenesis of udder oedema needs further investigation. Though, udder oedema
was considered as physiological, it might change to pathological if it persists for
more than three to four days. Haemagalacﬁa and mastitis are often associated with
this condition. So timely diagnosis and treatment should be undertaken. Treatment

with Tribulus terrestris Linn was cheap and effective without any side effects.
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Further study is needed to find out the pharmacokinetic action of this plant in the

veterinary field. Frusemide therapy was also effective but expensive and potassium

supplementation might be necessary in case of prolonged therapy .



SUMMARY




6. SUMMARY
A study was conducted on udder oedema in crossbred cows. The
objectives were to understand more about the epidemiology and etio-pathogenesis -
of this condition and to compare the efficacy of the indigenous plant Tribulus

terrestris Linn with frusemide in the treatment of udder oedema cases.

Out of twenty cows affected with persistent udder oedema, four
developed mastitis during the course of study. Remaining sixteen animals were
randomly divided into two treatment groups viz., group I (Frusemide treatment

group) with seven cows and group II (Tribulus terrestris Linn treatment group)

|

i

with nine cows. Six apparently healthy cows maintained under identical- fiel

conditions served as the control group.

The haemogram, serum biochemistry, urinalysis and udder
measurements of both healthy control and cows with udder oedema were

compared. The pre and post-therapy values of both the treatment groups (I and II)

were also compared.

Data collected from the affected animals indicated that udder oedema
mostly occurred during the periparturient period of the first two calvings. Increased

concentrates and décreased roughage feeding and lack of exercise during pre-

partum period were some of the factors associated with the occurrence of udder

oedema in COWS.

On clinical examination, the affected animals were apparently normal
except for the udder involvement. Mostly the udder oedema extended upto
umbilicus, rarely upto the brisket in front and upto the escutcheon regjon.

Oedematous udder was pale and pinkish, cold to touch pitting on

pressure and also painful. Oedema at the base of teats and shortening of teats were
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also observed. Milk was apparently normal in cows with udder oedema. However,
during the experiment six animals showed haemagalactia and four among them
were further complicated with mastitis. One animal showed a tear on the udder

skin and this was further complicated with maggots.

Apart from a significant increase of mean corpuscular volume (MCV)
all the other haematological paremeters did not differ significantly between control
group and COWS with udder oedema. The pre and post-treatment haematological

values did not differ significantly in both the treatment groups.

Serum inorganic phosphorus showed a significant decrease in cows with
udder oedema when compared to control cows. A decrease in serum potassium in
frusemide treatment group and an increase in serum glucose in Tribulus terrestris

Linn treatment group, were the prominent post-treatment biochemical changes.

The urine samples of both healthy control and cows with udder oedema

(pre and post-treatment) were normal with respect to physical and chemical

characters.

The overall mean subjective udder oedema score for the cows with
udder oedema was 3 40 + 0.31, which indicated moderate to severe udder oedema
in the cases studied. The mean circumference of udder increased significantly and
the mean distance between teat tip and the ground decreased significantly in cows
with udder oedema. The circumference and length of the teats did not differ
significantly between control group and the affected cows. In both the treatment
groups, the post-treatment circumference of udder and teats showed significant
rediiction and the length of teats and the distance between teat tip and the ground
showed significant increase when compared to pre-treatment values. These

findings indicated recovery from the condition as a result of treatments instituted

The mean duration of days required for complete recovery with Tribulus

rerrestris Linn was less when compared to frusemide treatment. Frusemide therapy
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in udder oedema cases induced mild hypokalaemia without any clinical
manifestations. Tribulus terrestris Linn therapy was cheaper and without any side

effects when compared :to the frusemide therapy.



REFERENCES




REFERENCES

Ve
Agarwal, S.P., Luktuke, S.N. and Sharma, U.D. (1965). Studies on the influence of
certain phases of reproduction on blood picture in bovine female. Indian

J. Dairy Sci. 18:156-163

* Ahlers, D. (1977). Origin and treatment of puerperal mammary gland oedema.
Praktische-Tierarzt. 58(suppl):100-104. Cited by Al-Ani, FX. and
Vestweber, J.G.E. (1986). Udder oedema: An updated review. Vet. Bull,

56(9):763-769

¥ AL F.K. (1984). Udder oedema in cattle. Ph.D. thesis. Kansas State University,
USA. Cited by Al-Ani, FX. and Vestweber, J.G.E. (1986). Udder

oedema: An updated review. Vet. Bull., 56(9):763-769

AJ-Ani,/F.K. and Vestweber, J.G.E. (1984). Mammary blood flow measurements
associated with the development of bovine udder oedema. Am. Vet. J.

4:139-143

Al-Ani,/F.K. and Vestweber, J.G.E. (1986). Udder oedema: An updated review.
Vet. Bull., 56(9):763-769. o

Al- Ani, F.K., Vestweber, J.G.E. and Leipold, HW. (1985). Blood flow parame‘jc‘e}b
associated with udder oedema in Jersey cattle affected with rectovaginal
copstriction. Vet. Rec. 116:156-158

/

Aleyas, NM. and Alikutty, KM. (1973). Haematological studies on crossbred

cattle with special reference to Australian Jerseys. Kerala. J. Vet. Sci.
4(1):63-69

tué, H.E. (1982). Chronic udder oedema in a Holstein herd. Mod. Vet. Pract.
63(1):53-55 : p

AmsS

% Anonymous (1986). IFCC method for L-Aspartate amino transferase. J. Cli. Chem.
Clin. Biochem. 24:497-510

Ansari,/M.A. and Prasad, S. (1970). Pharmacognostical studies on roots of
' Tribulus terrestris Linn. J. Res. Ind. Med. 4(2):193-200

vBatels, HL (1971). Clin. Chim. Acta 32:81

Beuoff,{i.B._ and Diener, RM. (1963). Treatment of udder oedema. Ver. Med.
58(4):317 |



81

Benjamin,ﬁ.M. (1985). Outline of Veterinary Clinical Pathology. 3™ ed. Kalyani
Publishers, New Delhi, Ludhiana. pp.108-116, 180-212

*Buck, W.B., Osweiler, G.D. and Van Gelder, G.A. (1976). In: Clinical and
Diagnostic Veterinary Toxicology. Van Gelder, G.A. (ed), 2™ ed,
Kendall/Hunt publishing co., Dubuque, Iowa. pp.83-86

e

*Cadwallader, W.P. and McEntee, K. (1966). A case report of scleroderma of the
Bovine udder. Cornell. Vet. 56:353-355. Cited by Al-Ani, FK. and
Vestweber, J.G.E. (1986). Udder oedema: An updated review. Vet. Bull.,
56(9):763-769

P
Conway. T F., Olson, HH. and McGoy, G.C. (1977). Bffect of sodium chloride
supplementation on the incidence and severity of mammary oedema and
on serum sodium levels in preparturient cows and heifers. Dairy Sci.

Abstr. 60 (Suppl.1):110

Cook, N.B. (1998). Severe udder oedema and teat necrosis in related dairy heifers.
Vet. Rec. 142(11):287

Coppoch.E., Everett, R W., Natzke, R.P. and Ainslie, H.R. (1974). Effect of dry
period length on Holstein milk production and selected disorders at -
parturition. J. Dairy Sci. 57(6):712-718

4 . .
«Cowie, RS. (1960). Hydrochlorothiazide in the treatment of oedematous
conditions. Vet. Rec. 72:526. Cited by Al-Ani, F.K. and Vestweber, J.G.E.
(1986). Udder oedema: An updated review. Vet. Bull., 56(9):763-769

*Dentine/M-R' (1982). Udder oedema isn’t tied to sire’s pd’s. Hoard’s Dairyman,
> March 10. pp.328. Cited by Al-Ani, FX. and Vestweber, I.G.E. (1986).
Udder oedema: An updated review. Vet. Bull., 56(9):763 -769 ’

R. and McDaniel, gT. (1983). Variation of oedema scores from herd -

Dentine, age, calving month and sire. J. Dairy Sci. 66(11):2391-2399

yeaI ']

ntine ‘MR. and McDaniel, B.T. (1984). Associations of subjective udder
De ’ oedema scores and descriptive trait codes for udder types. J. Dairy Sci.

67:208-215

¢ ‘Martin, S.W., Shoukri, MM, Noordhuizen, J.P.T.M. and Dekdkers,

*Dorp; R'glé’M (1999). An epidem:iologic study of disease in 32 registered
I-iolstein . herds in British colony. Can. J. Vet. Res. 63(3):185-192.
Cited in winSPIRS CAB Abstracts 1996-7/98

+Doumas, B.T. (1971). Clin. Chim. Acta. 31:87



82

Emery,/R.S., Hafs, HD., Armstrong, D. and Snyder, W.W. (1969). Preparatum
grain feeding effects on milk production, mammary oedema and
incidence of diseases. J. Dairy Sci. 52:345-351

*FAO (1998). Dairy outlook. 3(3). Economic and Social Department (ES), Food and
Agriculture Organisation (FAO) of the United Nations, Rome. Cited by
Sharma, V.P. and Datta, SK (1999). Economic Impact of WTO
Agreement on the Indian Dairy Sector. Indian Dairyman 51(11):18

Fountaine,/D.C., Parrish, D.B. and Alkeson, F.W. (1949). Comparison of the
incidence and severity of mammary oedema of cows, fed roughage alone
or roughages plus grain during the dry period. Dairy Sci. Abstr. 32:721

—
Gouge, HE., Shor, A.L. and Jobnson, W.P. (1959). Control of udder oedema dairy
cows. Vet. Med. 54:342-345 :

-
Grant, D.A. (1996). Udder oedema in ewes. Vet. Rec. 138(7):168

Greenhalgh, J.F.D. and érdner, K.E. (1958). Effect of heavy concentrate feeding
before calving upon lactation and mammary gland oedema. J. Dairy Sci.

41:822-829

Ve ] .
Gupta, G.C., Pachauri, S.P. and Rajora, V.S. (1995). Studies on post-parturient-™
anorexia syndrome in bovines. Indian J. Vet. Med. 15(2):67-70

Gupta,G.C. and Rai, P. (1987). A note on biochemical profile in pre and post-
partum states in cattle and buffaloes. Indian J. Vet. Med..7(1):45-46
Haloi g,K,, Mahanta, PN. and Roychoudhury, RK. (1997). Clinicobiochemical
» > nd therapeutic studies of post-parturient indigestion in dairy cows.
Indian J. Vet. Med. 17(182):28-30 ;

*Hays fL. and Albright, J.L. (1966). Udder oedema: its incidence and severity as
ays = affected by certain managemental practices. lllinois Research 8(2):4-7.
Cited by Al-Ani, F K. and Vestweber, J.G.E. (1986). Udder oedema: An

updated review. Vet. Bull., 56(9):763-769

Heidrich,/H J. and Renk, W. (1967). Diseases gf the mammary glands of domestic
animals. W.B.Saunders Company, Philadelphia and London. pp.99-112

| (.. Choate, W.H. and Plowman, R.D. (1969). Salt and water intake as
,related to udder oedema. J. Anim. Sci. 28:874

( R.W;, Gainer, E. and Davis, R.F. (1960). Effect of kind and level of

Hemke/ concentrates on udder oedema. Dairy Sci. Abstr. 43:887-888



83

7

*Hicks, J.D. and Pauli, J.V. (1976). Chronic udder oedema: clinical aspects of the
syndrome and its connection with hypomagnesaemia and anaemia.
Newzealand Vet. J. 24(1):225-228. Cited in Vet. Bull., (1977). 47(5):382.
Abstr. No.2762

Hungerforg, T.G. (1990). Diseases of Livestock. 9" ed. McGraw Hill Book
Company. New York. pp. 303, 1676

*Hutjens,{/l.F. (1980). Can we feed to prevent udder oedema. Hoard’s Dairyman, ’
January 25. pp.1178. Cited by Al-Ani, F.X. and Vestweber, J.G.E. (1986).
Udder oedema: An updated review. Vet. Bull., 56(9):763-769

Jackso/n, E.K. (1996). Diuretics. In: Goodman and Gilman's The pharmacological
basis of therapeutics. Hardman, J.G. and Limbird, L.E. (eds.) 9" ed.
McGraw-Hill Health Professions division, New York. pp.697-701

S
Jain, M.C. (1986). Schalm’s Veterinary Haematology, 4" ed. Lea and Febizer
Philadelphia. pp.627-790, 940-989

Johnson, 6.G. and Otterby, D.E. (1981). Influence of dry period diet on™early
postpartum health, feed intake, milk production, and reproductive
efficiency of Holstein cows. J. Dairy Sci. 64(2):290-295

Jones, &-0., Knight, R. and Evans, RK. (1984). Chronic udder oedema in milking
cows and heifers. Vet. Rec. 115:218-219

*Joshi, BP., Saxena, S.C. and Rai, P. (1978). Udder oedema in a goat: clinico-
therepeutic report. Vet. Res. Bull. 1(1):80-81. Cited by Al-Ani, F K. and
Vestweber, J.G.E. (1986). Udder oedema: An updated review. Vet. Bull.,

56(9):763-769

+Kellermn, F. and Wendt, K. (1988). Causes and consequences of physiological
udder oedema. Monaishefte-fur-Veterinarmedizin. 43(21):746-749. Cited

in winSPIRS CAB Abstracts 1987-1989.

(1994). Metabolic profile of ‘Downer cow’ syndrome. M.V.Sc.

M.C.
Kbalsts Kerala Agricultural University, Vellanikkara.

thesis,

/"

tikar, K.R. and Basu,

K M/s.Bishen Singh
Dun. pp.422-424

B.D. (1975). Indian Medicinal Plants. 2™ ed. Vol 1.
Mahendrapal Singh, New Connaught Place, Dehra

H, Wensing, T., Breukin, HJ and MO.I, JA (1991). Udder oedema
Kolk, 17 ciated with adreno-cortical insufficiency in a herd of Holstein-

asso
Friesian COWS. Vet. Rec. 128(7):149-152



84

Lamb R.C., Barker, B.O., Anderson, MJ. and Walters, L.L. (1979). Effects of
forced exercise on two-year-old Holstein heifers. J. Dairy Sci. 62:1791-
1797 ‘ _

Larson, B.L. and Hays, R'L. (1958). An explanation for bovine parturition oedema
and treatment with blood protein replacements. J. Dairy Sci. 41:995-997

Larson,/ B.L. and Kendall, K.A. (1957). Changes in specific Blood serum protein
levels associated with parturition in the bovine. J. Dairy Sci. 40:659

Larsori, L.L., Mabruck, H.S. and Lowry, S.R. (1930). Relationship between early
postpartum blood composition and reproductive performance in dairy
cattle. J. Dairy Sci. 63:283-239

Lema” M., Tucker, W.B., Aslam, M. and Adams, G.D. (1992). Influence of
calcium chloride fed prepartum on severity of oedema and lactational
performance of dairy heifers. J. Dairy Sci. 75(9):2388-2393

*Linzell, ?I/J (1955). Some observations on the contractile tissue of the mammary
glands. J. Physiol. 130:257-267. Cited by Heidrich, H.J. and Renk, W.
(1967). Diseases of the mammary glands of domestic animals. -
W B.Saunders Company, Philadelphia and London. pp.61

*Loppnovﬁ-l. (1959). Forms of mammary oedema, their cause and their effect.
Zentbl. Vet. Med. 6:46-67. Cited in Vet. Bull. 29(2):701 Abstr. No.3939

/
Malvern, P.V., Erb, RE., D’Amico, M.F., Stewart, T.S. and Chew, B.P. (1983).
Factors associated with oedema of the mammary gland in primigravid

dairy heifers. J. Dairy Sci. 66:246-252
*Marsh,/W.H., Fingerhut, B. and Miller, H. (1965). Clin. Chem., 11:624
McCuistion, W.R. (1960). The riddle of udder oedema. Vet. Med. 53:35

Ve )
Meites, J., Horwood, R.E., Reineke, E.P., Bryan, C.S. and Smiley, E.S. (1950).
Effect of udder innuction with diethylstilbestrol on mammary congestion

in first-calf heifers. J. Dairy Sci. 33:383

.G., Mather, RE,, Swallow, W.H. and Randy, H.A. (1976). Effect of

corticosteroids and diuretic agent on udder oedema and milk yield in dairy

cows. J. Dairy Sci. 5§9:109-1 12

Mitchell,

*Miﬁelholzgr, L. (1959). Treatment of chronic udder oedema. Schweiz. Arch.
Tierheilk. 101:600-605. Cited by Al-Ani, FK. and Vestweber, J.G.E.
(1986). Udder oedema: An updated review. Ver. Bull., 56(9):763-769



- 85

*Morin, L.G. and Prox, J .‘(1973). Clin. Chem. Acta. 46:113

_

Murtuza, M.D., Pandey, M.D. and Rawat, J.S. (1979). Concentration of certain.
minerals in the serum of Haryana cattle under various physiological
states. Indian Vet. J. 56:95-99

v
Nadkarni, A K. (1982). Dr. KM. Nadkarni’s Indian Materia Medica. 3" ed. Vol. L.
Popular Prakasham. Pvt. Ltd. Bombay. pp:1 229-1232

Nestor” K.E., Hemken, RW. and Harmon, RJ. (1988). Influence of sodium
chloride and potassium bicarbonate on udder oedema and selected blood

parameters. J. Dairy Sci. 7 1:366-372

e ~
Norman, H.D. and Van Vleck, L.D. (1972). Type appraisal: II. Variation in type
traits due to sires, herds and years. IIl. Relationships of first lactation

production and type traits with life time performance. J. Dairy Sci.
55:1717-1734 _

Orange, M. and Rhein, H.C. (1951). Microestimation of magnesium in body fluids.
J. Biol. Chem. 189:379 R

e
Oser, B.L. (1971). Hawk's Physiological Chemistry. 14" ed. Tata McGraw Hills
Publishing Ltd., New Delhi. pp.1 139-1142

/
Pandey, N.N. and Parai, T.P. (1989). Physiological changes in the metabolic
profile at calving. Indian J. Vet. Med. 9(1):27

s

*Payne, J.M. (1964). Recent advances in our knowledge of milk fever. Ver. Rec.
76:1275-1282. Cited by Gupta, G.C. and Rai, P. (1987). A note on
biochemical profile in pre and post-partum states in cattle and buffaloes.

Indian J. Vet. Med. 7(1):45-46

Prabhak?r, S K., Singh, K.B., Singh, RP., Kehra, S.5. and Bansal, BK. (1991). An
unusual case of udder oedema leading to Agalactia. Indian Vet. J. 68:577-

578

7 )
Prasad, B., Kishtwaria, R.S. and Mandial, RK. (1999). Post-parturient udder
oedema in Himalayan goat. Indian J. Vet. Med. 19(2):123

Prasad,/iB., Ratﬁor, S.S. and Sindhu, S.S. (1987). Studies on haematobiochemical
profile for forecasting downer syndrome in cows. Indian J. Vet. Med.

7(2):91-95

Radostiig/().M., Blood, D.C. and Gay, C.C. (1994). Veterinary Medicine. 8™ ed.
English Language Book Society with Bailliere Tindall, London.



86

Rajora, V.S. agd Pachauri, S:P. (1994). Blood profiles in pre-parturient and post-
parturient cows and in milk fever cases. Indian J. Anim. Sci. 64(1):3 1-34

Randall/ W E., Hemken, RW., Bull, LS. and Dovglas, LW. (1974). Effect of
dietary sodium and potassium on udder oedema in Holstein heifers. J.

Dairy Sci. 57(4):472-475

Rao, GD., Amba-Prasad, A.B., Jayarama-Krishna, V. and Rao, S.K. (1981).
Studies on some biochemical constituents of blood i Ongole cows.

Indian Vet. J. 58:870-873
/
*Raysarkar, B.C. and Chauhan, U.P.S. (1967). Anal. Biochem. 20:155

*Rebesko, B., Aswad, A. and Fahri, R. (1974). Oedema of the udder in cows and
goats. Veterinarski-Glasnik. 28(11):875-882. Cited by Al-Ani, F.K. and
Vestweber, J.G.E. (1986). Udder oedema: An updated review. Vet. Bull.,

56(9):763-769 .

v
Rebhun, W.C. (1995). Diseases of dairy cattle. Lea and Febiger, Philadelphia.
pp.258-259 : ' )

\/ .
Rosenberger, G. (1979). Clinical Examination of Cattle. 2" ed. Verlag Paul Parcy,
Berlin and Humburg. pp.350-363

/
Sanders, D.E. and Sanders, J.A. (1981). Chronic udder oedema in Dairy cows. J.
Am. Vet. Med. Assoc. 178(12):1273-1274 '

Sanders,é.E. and Sanders, J.A. (1982). Potassium and udder oedema. J. Am. Vet.

Med. Assoc. 181(4):324
=

*Sandstedt, H. (1980). Effect of restricted feeding during the dry period on udder
health, milk yield and parturient paresis. Svensk-Veterinartidning
32(17):494-496. Cited in Vet. Bull. (1981). 51(4):245. Abstr.No.1896

ipid and mineral levels from three weeks to 10
dairy cows. Japanese J. Zoo. Tech. 49:333-337.
Rai, P. (1987). A note on biochemical profile in
cattle and buffaloes. Indian J. Vet. Med.

a
*Sato, H. (1978). Plasma glucose, 1
weeks after parturition in

Cited by Gupta, G.C. and Ra
pre and post-partum states 1
7(1):45-46
*Schalrﬁ/, O.W. (1962). Bovine mastitis and a program for its control in California.
Can. Vet. J. 3:90-92. Cited by Heidrich, HJ. and Renk, W. (1967).

Diseases of the mammary glands of domestic animals. W.B.Saunders
Company, Philadelphia and London. pp. 167



87

/
Schalm, O.W., Jain, N.C. and Carrol, E.J. (1975). Veterinary Haematology, 3 ed.

Lea and Febiger, Philadelphia. pp.131-144

Vd
Schmidt, GH and Schultz-, L.H. (1959). Effect of three levels of grain feeding
during the dry period on the incidence of Ketosis, severity of oedema and

subsequent milk production of dairy cows. J. Dairy Sci. 42:41

*Sigmund, ﬁd (1981). Investigations on the so-called ‘udder-thigh dermatitis’ in
cows in Upper Bavaria. Thesis. pp.60. Cited in Vet. Bull. 52(7):514.

Abstr. No.4091

*Simpson, R. (1932). Clinical examination of the cow’s udder. Vet. Rec. 12:1181-
1199. Cited by Al-Ani, FK. and Vestweber, J.GE. (1986). Udder
oedema: An updated review. Vet. Bull., 56(9):763 -769

an,‘{ and Thiagarajan, M. (1994). Blood profile of lactating Jersey

Sivaram
crossbred cows. Indian J. Anim. Sci. 64(7):719-721

7 .
Snedecor, G.W. and Cochran, W.G. (1980). Sratistical Methods. 6™ ed. The Iowa
State University Press, U.S.A: pp.291 -296 ' -

Thakur/, ‘D.K., Sudhan, N.A. and Azmi, S. (1989). Udder oedema in Dairy cows -
A clinical study. Indian Vet. J. 66:449-450

and Madsen, F.C. (1990). Udder oedema |

-
Thomas, D.G., Miller, J K., Mueller, F.J.
E supplementation. J. Dairy Sci. 73

reduced by preparatum vitamin
(Suppl. 1):271

*Trinder, P. (1969). Ann. Clin. Biochem. 5:24

Tripathi, é.P. (1999). Essentials of Medical Pharmacology. 4" ed. Jaypee Brothers

Medical Publishers (P) Ltd. pp.567

Ani, F.K. (1984). Udder oedema: Biochemical studies in

Vestweber, J.G.E. and Al-
74:366-372

Holstein Cattle. Cornell. Vet.

i, FK. (1985). Venous blood pressure relative to the

Vestweber,/ J.G.E. and Al-Am
development of bovine udder oedema. Am. J. Vet. Res. 46(1):157-159

Ani, FK. and Johnson, D.E. (1989). Udder oedema in
cattle:  Effects  of diuretics  (furosemide, hydrochlorothiazide,
acetazolamide and 50% dextrose) on serum and urine electrolytes. Am. J.

Vet. Res. 50(8):1323-1328

Vestweber,/J.G.E., Al-

Vigue{ R.F. (1961a). Management of bovine udder oedema. Vet. Med. 56:277-280



88
Vigue, R.F. (1961Db). 'Therepeutic use of a diuretic for retained placenta and udder
oedema. Vet. Med. 56:490-492
*Vigue, R.F. (1 963).- Management of udder oedema in cattle. Can. Vet. J. 4:236-241.
Cited by Al-Ani, F K. and Vestweber, J.G.E. (1986). Udder oedema: An
updated review. Vet. Bull., 56(9):763-769
*Weichselbaum, TE (1946). Am. J. Clin. Path. 16:40
Whitaker, D.A. (1998). Udder oedema in dairy cows. Ver. Rec. 143(6):175

*QOriginals not seen

111277




ANNEXURE




Caée No.:

Name and address of the owner

Animal

Species

Breed

Sex

Age

Colour
History

Present history

Past history

Breeding
Parity of animal

Calving date

Age at first calving
Sex of the calf
Weight of the calf
Feeding (Quantity)

General Clinical Examination

System wise examination
Special examination of udder

QObservations

ANNEXURE-I

Date:

Natural mating/Artificial insemination
Primipatous/Pluriparous :

Concentrate :
Roughage
Salt/miheral mixture:

1. Circumference (cm) and shape of udder

2. Teat shape

3. Circumference of teats (cm)

4. Length of teats (cm)

Before treatment After treatment
RF: RH: RF RH
LF: LH: LF: LH:
RF RH: RF RH

LF  LH LF:  LH:



5. Distance between teat tip and the
ground (cm)

6. Palpation of udder and teats
7. Extent of oedema

8. Subjective oedema score

9. Milk yield (lits)

10. Clinical and laboratory examination :
of milk

Before treatment

Urinalysis (Qualitative)

a) Physical characters
i) Colour
1) Transparency
iii) Specific gravity

b) Chemical characters
1) pH
i1) Glucose
iii) Protein
iv) Blood
v) Ketone bodies
vi) Bile salts
vii) Bile pigments

Before treatment

Complete Blood Count (CBC)

1) Haemoglobin (g %)
2) Packed cell volume (%)
3) Total Erythrocyte count (x1 Oélcmm)

4) Erythrocytic indices
i) Mean corpuscular volume (f1) |
ii) Mean corpuscular haemoglobin (pg):

iii) Mean corpuscular haemoglobin
concentration (%)

5) Total leucocyte count (x10°/cmm)

6) Differential leucocyte count
(absolute and relative)

After treatment

After treatment




Serum biochemistry Before treatment
1) Total serum protein (g/d]) |

2) Serum albumin (g/dl)

3) Serum globulin (g/dl)

4)
5)
6)
7)
8)
9

Albumin:Globulin ratio

Serum aspartate aminotransferase (IU/1):
Serum sodium (mEq/1)

Serum potassium (mEq/1)

Serum calcium (mg/dl)

Serum inorganic phosphorus (mg/dl) :

10) Serum magnesium (mg/dl)
11) Serum glucose (mg/dl)
12) Blood urea nitrogen (mg/dl)

13) Serum creatinine (mg/dl)

Details of treatment

Results of treatment

After treatment
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ABSTRACT

A study was conducted in the Department of Clinical Medicine, College
of Veterinary and Animal Sciences, Mannuthy for a period of three semesters,
during the year 1999 to 2000, to clucidate the etio-pathogenesis of the udder
oedema in crossbred cows. The study included haemogram, metabolic profile test, ‘

urinalysis, udder measurements and comparison of the efficacy of treatments with

Tribulus terrestris Linn and frusemide in udder oedema cases.

Twenty crossbred cows with persistent udder oedema were selected.
Four cows developed mastitis during the observation period. The remaining
sixteen animals were randomly divided into two groups viz. Group I with seven
animals which were treated with frusemide and Group II with nine animals which
were treated with Tribulus terrestris Linn. Six apparently healthy cows maintained

under identical conditions served as the control group.

Udder oedema occurred mostly in first two calvings around peri-
arturient period. The affected animals were clinically normal except for the

p
Jvement of udder. Oedema extended mostly upto umbilicus, pale to pinkish in

invo
colour, cold to touch, pitting on pressure and was painful. Oedema extending to the

base of the teats and shortening of teats were also observed.

In the present study, haemagalactia, mastitis and maggot wound on the

udder were observed as complications of udder oedema.

The sole haematological change observed in udder oedema cases was an

increase in mean corpuscular volume (MCV). The serum biochemical estimation

showed a decrease in the serum inorganic phosphorus value of cows with udder

oedema when compared to control cows. The post-treatment serum biochemical

values showed a decrease in serum potassium in ﬁuse@de treatment and an

increase in serum glucose in 7 vibulus terrestris Linn treatment.



ii

Urine samples from the affected cows did not show ény pathological

changes during the observation period.

The mean subjective udder oedema score was 3.40 = 0.31. The udder

measurements in cows with udder oedema like circumference of udder showed

significant increase and the distance between teat tip and the ground showed

significant decrease when compared to the control cows. The udder measurements

of both groups became normal after the treatments.

Cows which were treated with Tribulus terrestris Linn took less number

of days for.complete recoOvery. This treatment was cheaper and effective without

any side effects when compared to fusemide treatment. Frusemide treatment led to

mild hypokalaemia without any clinical manifestations.



