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ABSTRACT

An investigation was undertaken to study the various
haematological and biochemical constituents in 20 cows each
without retention of foetal membranes and those with retention
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various veterinary hospitals in and around Chittoor. The
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results were compared and éguea;f for retention of foetal
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membranes n-;e identified and discussed.

The mean haemoglobin concentration, packed cell volume
and total white blood corpuscle counts in the crossbred cows

without RFM were 10.10 * 0.25g percent; 31.60 * 0.61 percent
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and 8.30 *0.26 thousands/ul respectively. In the cows with
RFM, though the Hb concentration (9.43 +* 0.18g%) was
significantly lower (p<0.05). The mean PCV values and TWBC
counts were insignificant (32.15 *+ 0.49% and 8.76 + 0.33
thousands/ul respectively) when compared to those in crossbred

cows without RFM.

In cows without RFM the mean blood glucose, serum
calcium, serum inorganic phosphorus, Ca:P ratio and total
serum proteins were 58.94 %+ 0.89 mg percent 10.36 t 0.31 mg
percent; 5.20 + 0.16 mg percent; 1.99 * 0.03; 7.70 % 0.22g
percent,respectively. In cows with RFM the mean blood glucose,
serum inorganic phosphorus and total serum protténs were
significantly (p<0.05) lower (47.68+1.93 mg% and 4.30 * 0.13
mgt and 6.78 * 0.28 g% respectively) with a significantly
higher (p<0.01) Ca:P ratioc (2.22 %z 0.07:1). The mean serum
calcium level was though lower (9.51 + 0.32 mg%), the
difference was insignificant when compared to that in cows

without RFM.

The mean serum acid phosphatase and alkaline phosphatase
activities in cows without RFM were 0.44 * 0.03 and 4.28 %
0.26 K.A. units respectively and the same in cows with RFM
were 1.52 % 0.11 and 10.33 % 0.41 K.A. units,respectively and
the .increase in the activity in the cows with RFM was

significant (p<0.01).

Wwith regard to efficacy of the two drugs viz. Exapar and
Replanta, which was evaluated on the basis of expulsion of
foetal membranes, time taken for uterine involution anad

occurrence of first postpartum heat, it was noticed that
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Exapar was found to be more efficacious than Replanta based on

the following observations.

1. That 50% of cows expelled the foetal membranes by 2nd
day.
2. In the cows which did not expel the foetal membranes,

there was no difficulty while removing manually.

3. The mean time of involution of uterus and
4. the mean time of occurrence of postpartum heat were
shorter.

The antibiotic sensitivity test conducted on 20 samples
of uterine discharge from cows with RFM revealed that the
organisms in most of the cases were sensitive to Gentamycin,
Kanamycin and Chloramphenicol in that order and the organisms
in all the samples were resistant to Cloxacillin indicating
that the cows with RFM can be treated successfully with the
above antibiotics to prevent the postpartum uterine infections

in these parts of the district.

The physical characteristics of the placenta revealed
that the mean weight of the foetal membranes in cows without
RFM and with RFM was 2.23 t 0.09 and 1.77 % 0.09 Kg
respectively with a mean cotyledon number of 68.6 + 2.73 and
68.3 * 2.39 respectively.

With regard to influence of sex of calf and number of
calvings on the incidence of RFM, it was seen that RFM was

more frequent with the birth of male calves and in primipara.
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CHAPTER - I
1. INTRODUCTION

Retention of foetal membranes (RFM) is one of the most
common postpartum pathological conditions amongst all the

reproductive disorders in cows.

The impact of RFM on the farmers is great, in that it
causes great financial loss by way of increased intercalving
periods due to delayed involution of uterus, reduced milk
production and uterine complications such as endometritis and
pyometra leading to infertility or sterility. In postpartum
animals, the RFM has been reported as one of the important
conditions affecting the future fertility. The incidence of
endometritis in animals with RFM appeared to increase ten fold

(Arthur, 1979, Olson and Mortimer, 1986).

The incidence of RFM was reported to be between 2-12 per-—
cent in cows, with a higher incidence (17.7%) in small scale
dairy farms in a tropical environment (Balasubramanian 1993).

The same appeared to be higher in crossbred cows after normal

calving (Shukla et al., 1978).

There is lot of diverse opinion regarding the etiology,
treatment and segquelae of RFM. The physioloqical mechanism
involved in the expulsion of foetal membranes is not clearly
understood and there is dearth of information about the basic

mechanism that leads to RFM.

To formulate an effective preventive and treatment
regimens, identification of haematological and biochemical

markers may be of value (Payne and Leech, 1964).
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Information is meagre on the haematological and
biochemical alterations that occur due to RFM in crossbred
cows, though literature pertaining to the same is available in
exotic and native cattle. Similarly information on the
comparative efficacy of available drugs used in the treatmept
to expel the foetal membranes is also lacking. Reports on the
antibiotic sensitivity of the bacteriological agents recovered
from the animals with RFM are scanty which has a bearing on
selecting a correct treatment regime to prevent postpartumo

uterine infection .

In recent years there is a spurt in the dairy farming
activity with crossbred cattle in Chittoor district of Andhra
Pradesh. There is dearth of information on the haematological
and biochemical alterations that occur due to RFM and on the
drug of choice for the expulsion of retained foetal membranes
as well as on the choice of antibiotics based on antibiotic
sensitivity test in preventing the postpartum uterine
infections in crossbred cattle. In view of thes the present

work was undertaken to study the following.

1. Haematological and biochemical changes in cows
without RFM and those with RFM and compare the

findings.

2. To know the efficacy of two commonly used drugs for

the expulsion of retained foetal membranes and

3. To select the antibiotic based on sensitivity test
for the prevention of postpartum uterine

infection .
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CHAPTER - IIX

REVIEW OF LITERATURE

The available literature pertaining to various
haematological and biochemical profiles in the normally calved
cows but without RFM as well as cows with RFM 1s reviewed
separately for exotic, native and crossbred cows. The reports
regarding the treatment regimen followed for the expulsion of
foetal membranes, involution of uterus, time of occurrence of
postpartum heat and the control of postpartum uterine
infections along with the literature on the influence of sex
of calf and number of calvings on the incidence of RFM are

also reviewed.

2.1 HAEMATOLOGICAL CONSTITUENTS
2.1.1 EHAEMOGLOBIN (HD)
Normally Calved Cows without RFM

Exotic and Native breeds

Agarwal et al., (1965) noticed a decreased HDb percentage

(12.97 g%) from 14.24 g percent in Haryana cows after calving.

Benysek and Kudlac (1971) observed a sharp but temporary
increase in Hb concentration immediately after parturition in

Cows.

Rowlands et al., (1975) found the Hb concentration in
normally calved Friesian, Ayrshire or Friesian X Ayrshire cows

during one to 30 days postpartum to be 12 g percent.



Crossbred Cows

Prakash and Tondon (1978) observed a steep rise in the Hb
concentration of Holstein x Tarparkar heifers at the time of

parturition.

Miltenburg st al., (1991) recorded the highest
concentration of Hb in crossbred Friesian dairy cows at 3-5 hr

after parturition.

Normally Calved Cows with RFM

Exotic and Native breeds

In cows with RFM Benysek and Kudlac (1972) observed a

lower Hb concentration.
Crossbred Cows

Suryanarayana Murty (1992) noticed the mean Hb
concentration to be 9.14 + 0.25 g percent in crossbred Jersey

cows with RFM.

2.1.2 PACKED CELL VOLUME (PCV)
Normally Calved Cows without RFM:

Exotic and Native breeds

In cows Benysek and Kudlac (1971) observed a sharp but

temporary increase of PCV immediately after parturition.
Crossbred Cows

In Holstein X Tharparkar heifers Prakash and Tondon
(1978) reported a steep rise in the PCV at the time of
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parturition. The authors recorded 37.4 * 1.86 percent PCV on

day one, postpartum.

Normally Calved Cows with RFM

Exotic and Native breeds

Benysek and Kudlac (1972) observed a significant decrease

in the haematocrit value in cows with RFM on day 4 postpartum.
Crossbred Cows

The mean PCV in Jersey crossbred cows with RFM was found

to be 33.87 £+ 0.86 percent (Suryanarayana Murty, 1992).

2.1.3 TOTAL WHITE BLOOD CORPUSCLE COUNT (TWBC COUNT)
Normally Calved Cows without RFNM

Exotic and Native breeds

A fairly constant TWBC count was noticed by Agarwal et
al., (1965) in Haryana cows before and after calving (12.30

thousands/ul).

Mohanty (1978) found the TWBC count in cows to be within

the normal maximum limit till the end of 90th day postpartumn.

Normally Calved Cows with RFM

Exotic and Native breeds

Roberts (1971) reported a slight increase in the TWBC
count in cows with RFM. During the <first 10 days after
parturition in cows with RFM, Kudlac and Benysek (1972)
reported a greatly reduced leucocyte numbers, with the lowest

numbers on the second day.



The TWBC count was found to be lower in cows with RFM

than in normal cows (Mulei et al., 1993).
Crossbred Cows

In Jersey crossbred cows with RFM the TWBC count was
found to be 8.74 % 0.34 thousands/ul by Suryanarayana Murty

(1992).

2.2 BIOCHEMICAL CONSTITUENTS
2.2.1 BLOOD GLUCOSE
Normally Calved Cows without R¥M

Exotic and Native breeds

During Postpartum (1-30 days) period Rowlands gt al..,

(1975) reported the blood glucose value to be 73 mg percent.

In Ongole cows, the mean glucose levels during 7th and
30th day postpartum were found to be 38.07 * 0.53 and 37.27 *

1.44 mg percent respectively (Chalapati Rao, 1979).

In cows, Mulling et al., (1979) observed an increase in

mean glucose value (73 mg %) immediately after parturition.

The blood glucose level in postpartum Ongole cows was

found to be 37.11 % 1.27 mg percent (Rao et al., 1981).

In Rathi cows, Pareek and Deen (1985) observed a decline

in blood glucose level (40 mg %) during the postpartum period.



Crossbred Cows

Prakash and Tondon (1978) reported a steep rise in the
glucose values of Holstein x Tharparkar heifers at the time of
parturition with a value of 52.37 + 1.12 mg percent at day one

postpartum.

In Holstein Friesian (HF) X Ongole cows Chalapati Rao
(1979) recorded the glucose values to be 38.08 t 1.32 and
37.91 + 1.45 mg percent during 7%P and 30t" day of postpartum,

respectively.

Blood glucose level in normally calved crossbred cows

without RFM was found to be 76.57 + 4.23 mg percent (Agarwal

et al., 1985).

Mohanty et ;;., (1994) noticed a significantly higher
glucose values (62.68 + 3.06 mgt) on the day of parturition in

crossbred Jersey cows without RFM.

Normally Calved Cows with RF¥FNM

Exotic and Native breeds

Many authors noticed hypoglycemia in cows with RFM

(Boiter et al., 1972 and 1973., Dutta, 1980 and Choudhury et

al., 1993).
Crossbred Cows

Agarwal et al., (1985) found a significantly lower blood
glucose level (66.75 * 8.15 mg%¥) in crossbred cattle with RFM
than normal calvers without RFM (76.57 %+ 4.23 mg%).

7



Suryanarayana Murty (1992) and Mohanty et al., (1994)
noticed a significantly lower levels of blood glucose (43.98
+ 2.29 mgt and 51.07 t 1.89 mg} respectively) in crossbred

Jersey cows with RFM.

2.2.2 SERUM CALCIUM
Normally Calved Cows without RFM

Exotic and Native breeds

In Ongole cows, during 7th and 30th day postpartum,
Chalapati Rao (1979) recorded the mean serum calcium level to

be 10.37 * 0.35 and 10.09 % 0.18 mg percent respectively.

The concentration of serum calcium in Ongole cows during
postpartum period was found to be 10.42 * 0.35 mg percent (Rao
et al., 1981).

Tarigq Ahmed et al., (1984) recorded the  lowest serum
calcium concentration in cows on the day of parturition (9.2

* 0.50 mg%).

In Rathi cows, Pareek and Deen (1985) reported the serum
calcium 1level on the day of parturition to be 11.30 mg

percent.

Sharma et al., (1991) recorded 10.41 * 0.12 mg percent

serum calcium concentration in cows with normal parturition

Crossbred Cows

In HF X Ongole cows, the mean serum calcium levels to be
10.47 % 0.14 and 10.14 * 0.21 mg percent during 7%" and 30%th

day of postpartum respectively (Chalapati Rao, 1979).



On the day of parturition Shukla gt al., (1983) recorded
the lowest serum calcium level (10.36 * 0.17 mg%) in crossbred

cows without RFM.

The serum calcium level on the day of parturition in
Jersey crossbred cows was found to be 9.17 t+ 0.20 mg percent

(Mohanty et al., 1994).

Normally Calved Cows with RFM

Exotic and Native breeds

Kumpf (1984) noticed an increase in the serum calcium

level in cows with RFM.

Mean serum calcium values in cows with and without RFM
fluctuated between 8.28 * 0.60 to 9.5 * 0.90 mg percent and
9.2 + 0.50 to 10.5 *+ 0.73 mg percent respectively (Tariq Ahmead
et al., 1984). These authors observed lowered serum calcium
levels in both the groups on the day of parturition and on all
occasions before, during and after the parturition in cows

which subsequently retained the placenta.

The serum calcium level in RFM cows was found to be 9.23

+ 0.14 mg percent (Sharma et al., 1991).
Crossbred Cows

Shukla et al., (1983) recorded the lowest serum calcium
level in crossbred cows with RFM on day one postpartum (9.84
+ 0.07 mg$) with a gradual increase in the concentration

between 1 to 20 days postpartum and found the concentration to

9



be lower in cows with RFM than in cows without RFM throughout

the period.

Suryanarayana Murty (1992) noticed the mean serum calcium
concentration to be B.77 * 0.44 mg percent in the crossbred

Jersey cows with RFM.

Mohanty et al., (1994) noticed a lower serum calcium
(8.32 + 0.35 mg%) in crossbred Jersey cows with RFM than those

in without RFM.

2.2.3 INORGANIC PHOSPHORUS
Normally Calved Cows without RFM

Exotic and Native breeds

The concentration of serum inorganic phosphorus was found
to remain relatively constant (5.97 mg%) during 1 to 30 day

postpartum (Rowlands et al., 1975).

In normally calved cows Garbacik and Balon (1978) noticed
the serum inorganic phosphorus to be 3.1 to 8.4 (mean 5.75) mg

percent.

Chalapati Rao (1979) estimated the serum inorganic
phosphorus levels in Ongole cows during 7th and 30th day of
postpartum and found it to be 6.32 * 0.85 and 5.81 % 0.34 mg

percent)respectively.

In Ongole cows Rao et al., (1981) recorded the serum
inorganic phosphorus values to be 5.16 *t 0.29 mg percent in

cows during postpartum period.
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The mean serum inorganic phosphorus levels around
parturition in cows without RFM varied between 4.90 * 0.70 and
6.0 * 1.2 mg percent (Tariq Ahmed st al., 1984).

In normally reproducing Rathi cows, Pareek and Deen
(1985) recorded the serum inorganic phosphorus at parturition

to be 5.03 mg percent.

Sharma et al., (1991) found the serum inorganic
phosphorus in normally parturient cows to be 5.855 % 0.22 mg

percent.
Crossbred Cows

In HF X Ongole cows Chalapati Rao (1979) recorded the
serum inorganic phosphorus levels during 7th and 30th Qay of
postpartum and found it to be 6.06 * 0.23 and 5.76 * 0.40 mg

percent respectively.

The mean serum inorganic phosphorus concentration in
crossbred cows was found to be the lowest (5.30 * 0.10 mg%) on
day one postpartum and the same was found to increase
gradually to maximum (5.61 * 0.10 mg%$) on day 20 postpartum
(Shukla et al., 1983).

In normally calved crossbred cows, Agarwal et al., (1585)
estimated the mean serum inorganic phosphorus to be 8.64 *

0.39 mg percent.

Normally Calved Cows with RFM

Exotic and Native breeds

Garbacik and Balon (1978) observed lower serum inorganic
phosphorus levels (2.16 - 2.84 mgt with a mean of 2.5 mg%) in
cows with RFM than in those without RFM.
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Kumpf (1984) recorded subnormal levels of serum inorganic

phosphorus in cows with RFM.

The mean serum inorganic phosphorus around parturition in
cows with RFM was found to vary from 3.25 % 1.00 to 5.38 %

1.00 mg percent (Tarigq Ahmed et al., 1984).

Jaskowski and Lachowski (1985) observed a lower
concentration of serum inorganic phosphorus in retained

placenta cows.

The serum inorganic phosphorus level was found to be
lower in Simmental cows and in dairy cows with RFM by Shin and

Jo (1987) and Vukovic gt al., (1987)’respectively.

The concentration of inorganic phosphorus in cows with
retained after birth was found to be 4.03 * 0.33 mg percent

(Sharma et al)., 1991).

o
In cows with RFM, Choudhury et al., (1993) noticed no
appreciable change in the concentration of serum inorganic

phosphorus.
Crossbred Cows

In crossbred cows with RFM, Shukla et al., (1983)
observed a significantly 1lower 1level of serum inorganic

phosphorus (4.59 * 0.10 mg%) at day one postpartum.

The serum inorganic phosphorus level in crossbred cows
with RFM was found to be lower (7.36 * 0.82 mg%¥) by Agarwal et

al., (1985).
12



In Jersey crossbred cows with RFM Suryanarayana Murty
(1992) recorded the serum inorganic phosphorus level to be

4.2%5 + 0.20 mg percent.

2.2.4 TOTAL SERUM PROTEINS (T8P)
Normally Calved Cows without RFM

Exotic and Native breeds

In Rathi cows, Pareek and Deen (1985) found the TSP

concentration at the time of parturition to be 6.36 g percent.

In non descript cows Mehta et al., (1989) observed a
significant decrease in TSP just prior to parturition and a
further decrease during postpartum stage. The serum protein
concentration within 48 hr after parturition was found to be

6.88 * 0.65 g percent.
Crossbred Cows

In normally calved crossbred cows without RFM the TSP
concentration was reported to be 9.81 * 0.51g percent (Agarwal

et al., 1985).

Normally Calved Cows with RFM

Exotic and Native breeds

Serum protein level in cows with RFM was found to remain
within normal range during first 3 weeks after calving

(Benysek and Kudlac 1972).

Choudhury et al., (1993) observed no appreciable change

in the TSP level in cows with RFM.
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Crossbred Cows

Agarwal et al. (1985) noticed lowered serum protein
concentration (8.53 t 0.72 g%) in crossbred cows with RFM than

in normal calvers.

In crossbred Jersey cows with RFM, Suryanarayana Murty

(1992) noticed lower level of TSP (5.64 t 0.23 g%).
2.2.5 S8ERUM ACID PHOSPHATASE (Serum ACP)

The only reference available on serum ACP activity was
that of Kendall & Harshbarger, 1962 in exotic dairy cows who
reported the activity to be 0.113 BU/100ml on the day one

postpartum.

2.2.6 SERUM ALKALINE PHOSPHATASE (Ssrum ALP)
Normally Calved Cows without RFM

Exotic and Native breeds

The serum ALP activity in dairy cows at day one
postpartum was found to be 2.89 U by Kendall and Harshbarger

(1962) .

Singh et al., (1972) estimated the serum ALP activity in
Rathi and Sahiwal breeds of cattle and found it to be between

4.3 to 5.2 and 2.7 to 4.3 B.U./100 ml respectively.

In non descript cows the mean serum ALP activity was
found to be lower on days one and two postpartum. The value at
48 hr after parturition was 1.17 % 0.03 B.U./100ml (Mehta et
al., 1989).
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Sharma et al., (1991) estimated the ALP activity in
normally calved cows and found it to be 2.80 * 0.14 B.U./100

ml.
Crossbred Cows

In crossbred Jersey cows with normal placental expulsion
Mohanty et al., (1994) found the serum ALP activity on the day

of parturition to be 326.00 %+ 22.92 unit/litre.

Normally Calved Cows with RFM

Exotic and Native breeds

A higher level of serum ALP activity was noted by Dutta
and Dugwekar (1982) at 12, 24, 48 and 120 hr after parturition

in cows with RFM.

Peter et al., (1987) found the mean serum ALP activity to
vary from 15.93 to 32.6 U/litre in dairy cows with RFM after

24 hr of retention.

Sharma et al., (1991) recorded higher serum ALP activity
(3.61 ¥ 0.20 B.U./100 ml) in cows with RFM than in those

without RFM.
Crossbred Cows

In crossbred Jersey cows with RFM Mohanty et al., (1994)
observed a higher activity of serum ALP (586.50 * 65.46
units/litre) on the day of parturition than in those without

RFM.
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2.3 TREATMENT REGIMEN
2.3.1 EFFICACY OF DRUGS

2.3.1.1 Time of Expulsion of Foetal Membranes

Replanta® has been claimed to be effective in uterine

disorders (Bhatia, 1980 and Gahlot, 1980)

Hamidul Islam and Nooruddin (1990) reported that Replanta
was found to be effective and safe in the treatment of bovine
uterine disorders like RFM and delayed involution of the

uterus.

Chakrabarthi and Pal (1990) recommended Replanta for safe
and effective treatment of RFM in cattle and found normal

uterine involution in 18 out of 20 cases.

Details of the treatment followed by Hamidul Islam and
Nooruddin (1990) and Chakrabarthi and Pal (1990) are presented

in the Appendix I.

2.3.1.2 INVOLUTION OF UTERUS
GRAVID UTERINE HORN
Normally Calved Cows without RFM

Exotic and Native breeds

Buch et a)., (1955) and Roberté (1956) observed 47 days
to be the interval between parturition and complete invelution
of uterus in cattle, while Casida and Venzke (1936), Casida
and Wisnicky (1952) and Rasbech (1950) reported it to be still

less (26 days).

Indian Herbs Research & Supply Co., Saharanpur
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In dairy cows Gier and Marion (1968) found a reduction in
the length of the postgravid horn to a half of the parturition
size by 15 days, one third by 30 days and complete involution

by 50 days.

The reduction in the size of uterus was found to be
relatively slow during the first 10 days, but markedly faster
during 10 to 40 days of postpartum (Morrow, 1969). Marion et
al., (1968), Morrow (1969) and Garcia (1982) reported that
the size of gravid uterus returned to pregravid state by 25 to

50 days.

Francis and Raja (1971) reported that the average time
required for complete involution of uterus in Sindhi cows was

36.27 * 0.69 days with a range of 32 to 44 days.
Crossbred Cows

In HF X Haryana cows the time taken for complete
involution of uterus was found to range from 31.6 to 33.7 days

(Goel and singh, 1988).

Normally Calved Cows with RFM

Exotic and Native breeds

Roberts (1971) found fregquent failure of normal uterine
involution in cows with RFM. Kumpf (1984) reported that the
time required for the involution of cervix and uterus in cows
with RFM to be beyond 6 weeks and Dutta and Dugwekar (1988)

found it to be slightly more than those without RFM.
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NONGRAVID UTERINE HORN
Normally Calved Cows without RFM

Exotic and Native breeds

The involution of nongravid horn was found to be
completed by 17.91 days in Sahiwal cows (Kadu and Kaikini,
1972).

Crossbred Cows

In crossbred cows, the involution of nongravid horn was
completed within a period of 22.21 to 44.29 days (Choudury et
al., 1974, Agasti et al., 1975 and Jana and Mishra, 1978).

2.3.1.3 OCCURRENCE OF FIRST POSTPARTUM HEAT
Normally Calved Cows without RFM

Exotic and Native breeds

In Indian breeds the onset of postpartum heat was noticed
between 39 days to 100 days (Acharya et al., 1971, Kadu and
Kaikini, 1972 and Sharma et al., 1975). The average time of
onset of postpartum heat was found to be 43 days by Kumpf
(1984) and 61.37 * 9.58 days by Dutta and Dugwekar (1988).

Crossbred Cows

In crossbred cows the first postpartum heat was found to
occur between 39 to 63 days (Choudury et al., 1974, Jana and
Mishra, 1978, Pandey et 'al., 1979 and Jaiswal et al., 1979).

Normally Calved Cows with RFM

Exotic and Native breeds

In cows with RFM Kumpf (1984) reported the occurrence of
first postpartum heat by 54 days. While treating the cows
having RFM with Furea bolus, Mastalone-U and Terramycin liquid
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Dutta and Dugwekar (1988) reported that the occurrence of
first postpartum heat by 63.75 + 8.10, 78.42 + 9.99 and 71.00

t 10.74 days respectively.
2.3.2 ANTIBIOTIC BENSITIVITY TEST

The lone reference available on the antibiotic
sensitivity test of uterine microflora in RFM cases was that
of Bretzlaff et al., (1982). This author found the sensitivity
of bacterial isolates, to Penicillin, Tetracycline, Triple
sulpha, Chloramphenicol, Gentamycin, Ampicillin, Furacin and
Neomycin to be 44%, 59.5%, 36.9%, 96.4%, 77.4%, 77.4%, 86.9%

and 52.4%,respectively.

2.4 PHYSICAL CHARACTERS OF FOETAL MEMBRANES
2.4.1 Weight
Normally Calved Cows without RFM

Exotic and Native breeds

The weight of foetal membranes was found to be 3.33 kg in
female calves and 3.36 kg in male calves of Ongole cows with

a range of 1.2 to 4.9 kg (Rao et al., 1966).

The average weight of foetal membranes in exotic cattle
was found to be 3.7 kg with a range of 2.7 to 8.2 kg (Roberts,

1971) .

The average weight of foetal membranes in Sahiwal cows
was found to be 2.51 kg with a range of 1.34 to 3.87 kg. It
was also noticed that the weight of foetal membranes of male
calves were much higher (2.65 kg) when compared to that of
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female calves (2.25 kg) (kadu and Kaikini, 1972 and 1975). In
Haryana cows Tomar et al., (1974) reported the weight of

foetal membranes to be 2.54 kg.
Crossbred Cows

The weight of foetal membranes was reported to be 2.52 kg
in Brown Swiss-Sahiwal crossbred cows by Bhosrekar and Sharma

(1972) .

The weight of foetal membranes in HF X Haryana cows was

found to range from 3.25 to 3.58 kg (Goel and Singh, 1988).

2.4.2 COTYLEDON NUMBER
Normally Calved Cows without RFM

Exotic and Native breeds

In European cattle the total number of cotyledons in both
gravid and nongravid horns was reported to vary from 75 to 120
(Roberts, 1971). In Indian cows, the same was reported to vary
from 47 to 147 (Kadu and Kaikini, 1972 and 1975, Bhosrekar and
Sharma, 1972 and Acharya and Kohli, 1968).

2.5 INFPLUENCE OF REPRODUCTIVE TRAITS ON

THE INCIDENCE OF RFM

2.5.1 BEX OF CALYF

Exotic and Native breeds

Lubrini (1964) observed RFM in two cows following the
birth of male calf and attributed that to hormonal
disturbances associated with the sex of the calf. Similarly
Roberts (1971) found RFM following the birth of single male
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calf However, Katoch et al., (1987) and Wautlet et al-,
(1990) opined that the sex of calf do not significantly affect

the incidence of RFM in Jersey and Holstein cows respectively.

Crossbred Cows

Saini et al., (1988) found no significant difference in
the incidence of RFM due to sex of calf in crossbred (Temperat

x zebu) dairy cows.

2.5.2 NUMBER OF CALVINGS

Exotic and Native breeds

Primipara tend to retain the foetal membranes more

commonly than multipara (Brands, 1966).

Panichi (1964) observed the incidence of RFM to be

highest at the fourth calving as well as in pleuriparous cows.
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CHAPTER - III
3. MATERIALS AND METHODS

The present work was carried out on crossbred cattle
available at an organised Dairy Farm, Tirupati and on the
clinical cases brought to college clinics, as well as to

various veterinary hospitals in and around Chittoor.
S8ELECTION OF ANIMALS

Twenty crossbred cows which had normal parturition
without RFM available at 8ri Venkateswara Dairy Parm, Tirupati
and twenty crossbred cows with RFM brought to the various
veterinary hospitals were selected to study the haematological

and biochemical profiles.

In this study a cow which had delivered but did not shed
[+ %
the foetal membranes even after 12 hours was taken as cow with

RFM.

For all the above mentioned animals information regarding
number of calvings, sex of calf and the occurrence of first
postpartum heat, was collected. Involution of both gravid and
nongravid uterine horns and the efficacy of drugs (Exapar”
and Replanta) used for the expulsion of foetal membranes was
studied. The physical characters of foetal membranes like

weight and the number of cotyledons were also recorded.

Venous blood was collected from the external jugular vein

immediately after expulsion of foetal membranes in normally

w

Dabur Ayurvet Limited, New Delhi.
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calved crossbred cows as well as from the cows with RFM

immediately after their admission into the hospital.
3.1 HAEMATOLOGICAL CONSTITUENTS

Two ml of blood was collected in a vial containing
Disodium Ethylene Diamino Tetra Acetate (EDTA) from each of 40
cows for estimation of packed cell volume by micro haematocrit
method, Haemoglobin concentration by Sahli’s acid haematin
method and total white blood corpuscle count. For these the

procedures as described by Jain (1986) were followed.
3.2 BIOCHEMICAL PROFILES

About 15 ml of blood was collected directly into a test
tube from each of 40 cows and was allowed to clot. The tubes
were kept in a slanting position for an hour at room
temperature and then stored in the refrigerator in an upright
position over-night at 4°C. The following day, the serum was
separated and stored at -20°C until used for estimation of
calcium (O-cresolphthalein complexone method)” ,inorganic
phosphorus (Modified Metol method)”, total serum proteins
(Modified Biuret and Dumas method)”, acid phosphatase
(Modified Kings Method)® and alkaline phosphatase activity

(Kind and Kings Mathod)” using diagnostic kits.

About 2-3 ml of blood was also collected separately from
each cow in a vial containing sodium fluoride and potassium
oxalate for the estimation of blood glucose (Folin-Wu

method) ".

w

Stangen immuno diagnostics, Hyderabad.

23



3.3 TREATMENT REGIMEN

3.3.1 EFFICACY OF DRUGS

The efficacy of each drug (Exapar and Replanta) was
evaluated on the basis of the expulsion of foetal membranes
and involution of uterine horns both gravid and nongravid as

well as on the occurrence of first postpartum heat.

Composition of Exapar and Replanta are presented in

Appendix II.
3.3.1.1 TIME OF EXPULSION OF FOETAL MEMBRANES

Twenty cows with RFM selected earlier were divided into
2 groups of 10 cows each. To one group (Group I) Exapar was
administered and to the other (Group II) Replanta was given.
The treatment schedule for these drugs is presented in the
Table. 1. The cows were observed daily for 3 days for the
expulsion of foetal membranes. The drugs were administered for

3 days irrespective of expulsion of foetal membranes.

3.3.1.2 Involution of Uterus

The study was carried out in both Group I and Group II
cows and in ten cows without RFM, as per the method suggested
by Francis and Raja (1971). The size of the uterus was
ascertained by rectal palpation once in a week for 8 weeks
from Ist week postpartum. Involution was considered as
complete when the uterus returned to its normal intrapelvic

position with two equal uterine horns.
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Table 1 : Treatment schedule of drugs used and dosages
employed for the expulsion of fostal membranes.

Days (xxag::-u‘i’nxnl) * (nopf:::: :I:_[: 1
I Morning 100 100
Evening 100 S0
II Morning S0 S0
Evening S0 50
IIX Morning 50 50
Evening 50 50

* Haust ** As electuary
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3.3.1.3 oOccurrence of First Postpartum Heat

The time of occurrence of first postpartum heat was noted
in normal calvers without RFM and in cows having RFM but

treated with Exapar and Replanta separately.
3.3.2 ANTIBIOTIC SBENSITIVITY TEST

Uterine swabs were collected from all the selected
crossbred cows with RFM asceptically and brought to the
laboratory. The swabs were then transferred into the test
tubes containing nutrient broth and incubated at 37°C. The
next day, the broth cultures were swabbed uniformly on to the
nutrient agar plates. Seven different antibiotic discs®
(Table.2) were placed in each plate and incubated at 37°C for
24 hr. After 24 hr, the zones of inhibition of gréwth of
organisms were recorded and the sensitivity was noted as per
the literature supplied by the firm (Table 2). The antibiotic
to which the organisms were sensitive was given locally into
the uterus for 7 days after the expulsion/manual removal of
foetal membranes. The dosage of each antibiotic used is shown

in the Table 3.

No attempt was made to isolate and identify the bacterial

agent (s) dG; to various constraints in the field.

Span Diagnostics Pvt. Ltd., Udhna.
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Table 2: Zone size interpretative particulars of the antibacterials used

8. No.  Antibiotic St:::?th Diameter of sone of inhibition
Resistant  Intermediate  Bensitive
zn or Less n mR Or Eore

1. Ampicillin 10 11 12-13 14
2, _Chloramphe.nicol 30 12 13-17 18
3. Cloxacillin 5 1 12-13 14
4, Furazolidone 100 14 15-16 17
5. Gentamicin 10 12 13-14 15
6. Kanamycin 30 13 14-17 18
7. Oxytetracycline 30 14 15-18 19

27



Table 3: Dosage schedule for intrauterine antibacterial
therapy
8.No. Drug* Dosage schedule®
1. Ampicillin sodium S00 mg in 20ml
(Eskaycillin vet. Inj. Eskayed) distilled water
2. Chloramphenicol 1000 mg in 20ml
(Enteromycetin Inj. Days Pharma) distilled water
3. Cloxacillin (Orbenin) 500 mg in 20 ml
{Beecham Vet. Products) distilled water
4. Nitrofurazone ) 20ml
(Furacine Vet. 0.2% w/w sol. Eskayef)
5. Gentamicin Sulphate 200ml in 20ml
(Gentamicin. Vet. Inj. Luka) distilled water
6. Kanamycin acid sulphate 500mg in 20ml
(Kancin Vet. Inj. Alembic) distilled water
7. Oxytetracycline hydrochloride 750mg in 20ml
(Terramycin liguid. Pfizer) distilled water
a. Name of antibacterial agent along with its trade name and

b.

28
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3.4 PHYBICAL CHARACTERISTICS OF THE FOETAL MEMBRANES

A total of 20 foetal membranes expelled/manually removed
were collected from seperate group of 10 cows each with normal
parturition without RFM as well as those with RFM. The foetal
membranes were allowed to hang for 15 minutes to drain out the
fluid and after removing the debris the weight was recorded

with the help of a spring balance.

The foetal membranes were cut open from tip to tip along
the greater curvature and spread flat on the table. The number

of cotyledons were recorded.

3.5 INFLUENCE OF REPRODUCTIVE TRAITS ON THE INCIDENCE OF RFM

3.5.1 BSex of Calf

The sex of ﬁhe new born was also noted in 20 crossbread
cows having RFM as well as in 20 cows without RFM to find any

influence of sex.
3.5.2 Number of Calvings

The influence of number of calvings on the incidence of

RFM among 20 crossbred cows was studied.
3.6 BTATISBTICAL METHODS

The statistical analysis of the data was done as per the

methods of Snedecor and Cochran (1967). -
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CHAPTER - IV

4. RESULTS

In the present investigation, the variocus haematological
and biochemical constituents were estimated in the crossbred
cows without and with RFM to know the changes if any between
the two. The efficacy of the 2 drugs used for the expulsion of
foetal membranes viz. Exapar and Replanta was evaluated basing
on the time of expulsion of foetal membranes, time of
involution of uterus and the occurrence of first postpartum
heat. The antibiotic sensitivity test of the uterine
microflora was done to find out the most suitable antibiotic
in controlling the postpartum uterine infection in cows with

RFM.

The weight of foetal membranes and the number of
cotyledons in cows without RFM and with RFM were found out to

know the difference if any.

The influence of sex of the calf and number of calvings
on the incidence of RFM was also investigated. The results of

these are given hereunder.
4.1 HAEMATOLOGICAL CONSTITUENTS -

The values for haemoglobin concentration, packed cell
volume and total white blood corpuscle count in individual
crossbred cows without and with RFM along with ‘T’ values are

presented in the Table 4 and Fig.1l.
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Table 4: The values for haemcglobin, packed cell volume,
total white blood corpuscle count in individual
crossbred cows without RFM and with RPM.

Packed cell Total White blood

- A A - Ry
without with without with without with
RFM RFM RPM RFM RFM RFM
1. 10.4 9.0 28 31 7.95 8.00
2. 9.8 10.4 29 32 9.05 10.40
3. 11.2 9.00 35 34 10.15 9.80
4. 10.6 10.2 28 33 7.80 8.25
S. 9.0 9.8 34 28 8.00 7.65
6. 10.2 9.2 28 32 11.25 13.15
7. 11.6 9.6 35 34 8.25 9.75
8. 10.6 9.4 28 30 9.75 7.05
9. 12.2 10.2 32 36 7.00 7.00
10. 12.0 8.6 34 32 8.15 8.15
11. 8.8 9.4 30 31 9.90 6.95
12. 9.9 11.2 33 30 7.95 9.90
13. 10.2 7.8 34 29 8.30 7.00
14. 21.2 8.6 36 31 7.20 8.30
15. 8.6 9.2 29 as 7.80 8.30
16. 9.2 8.8 28 32 8.25 8.90
17. B.8 8.4 34 29 6.50 9.90
18. 9.4 10.2 32 34 7.50 10.10
19. 9.6 9.4 33 35 7.35 7.80
20. 8.6 10.2 32 35 7.95 8.80
Mean 10.102 9.43P 31.60% 32.15% 8.30% 8.76%
Standar $0.25 $0.18 +0.61 10.49 +0.26 +0.33
d error
v 2.14" 0.68NS 1.06NS
Values

Mean values with different superscripts in a column differ

significantly.
% Significant (p < 0.05)
NS-Nonsignificant

31



FIG.1: HAEMATOLOGICAL VALUES IN NORMALLY
CALVED CROSSBRED COWS WITHOUT RFM AND

WITH RFM
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4.1.1 Haemoglobin

In cows without RFM the mean Hb concentration was found
to be 10.10 * 0.25 g percent with a range of 8.6 to 12.2 g
percent. The same in the cows with RFM was 9.43 % 0.18 g
percent with a range of 8.4 to 11.2 g percent. The Hb
concentration was significantly lower (P<0.05) in cows with

RFM, when compared to those without RFM (Table.4)
4.1.2 Packed Cell Volume

In cows without RFM the mean PCV was 31.60 t 0.61
percent. It ranged from 28.00 to 36.00 percent. In cows with
RFM the average PCV was 32.15 t+ 0.49 percent with a range of
28.00 to 36.00 percent (Table. 4). Though the PCV was slightly
higher in cows with RFM, the difference was not significant (P

> 0.05).
4.1.3 Total White Blood Corpuscle Count

The mean TWBC count (thousands/ul) in cows without RFM
was 8.30 %+ 0.26. It ranged from 6.5 to 11.25. In cows with RFM
the same was 8.76 * 0.33 with a range of 6.95 to 13.15
(Table.4). The mean TWBC count, though was higher in cows with

RFM, the difference was insignificant (P > 0.0S5).

4.2 BIOCHEMICAL PROFILES

The values for blood glucose, serum calcium, serum
phosphorus, total serum proteins, serum acid phosphatase
activity and serum alkaline phosphatase activity in individual
crossbred cows without and with RFM along with ’T’ values are

given in the Tables 5 and 6 and Fig.2.
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Table S: The values for blood glucose, serum calcium, serum
inorganic phosphorus and serum calcium : phosphorus
ratio in individual crossbred cows without RFM and

with RFM.
8.No. Blood glucose Serum calcium Serum phosphorus Calcium
(mgt) (mg %) (ng%) phosphorus
ratio
without with without with without with without with
RPM RFY RFM RPM RFM RFY RFM RPY
1. 56.49 55.16 12.92 7.60 6.77 3.22 1.91 2.36
2. 58.68 46.13 9.18 9.66 4.84 4.84 1.89 2.00
3. 52.37 44.24 8.32 7.13 3.78 3.32 2.20 2.15
' 60.83 49.5% 8.54 11.39 4.36 4.67 1.96 2.44
S. 63.42 38.64 10.84 9.71 .16 4.21 2.10 2.30
6. 53.16 40.40 10.32 9.36 4.49 4.09 2.30 2.29
7. 60.12 48.07 9.29 10.69 5.16 4.31 1.80 2.37
8. 62.15 51.32 11.69 10.00 5.28 3.74 2.10 2.67
9. 63.50 63.42 8.98 11.57 4.49 5.00 2.00 2.31
10. 55.48 45.72 11.77 7.18 6.13 4.51 1.92 1.59
11. 51.32 63.42 10.37 8.27 5.16 4.83 2.01 1.71
12. 56.78 $5.16 9.09 8.51 5.12 4.20 1.78 2.03
13. 63.42 38.64 12.92 11.12 6.02 5.51 2.15 2.02
14. 61.52 40.40 9.49 11.22 4.84 4.83 1.96 2.32
1s5. 64.10 38.64 9.78 8.77 4.84a 4.36 2.02 2.01
16. 62.50 40.41 11.14 9.38 5.28 4.83 2.11 1.94
17. 54.13 65.48 12.12 7.66 6.12 3.78 1.98 2.03
18. 62.10 46.13 10.96 11.39 5.89 4.52 1.86 2.52
19. §7.12 45.72 10.35 10.58 5.39 3.81 1.92 2.77
20. $9.63 36.87 9.08 9.12 4.83 3.49 1.88 2.61
Mean 58.94® 47.68* 10.36* 9.51° s.20° 4.30° 1.99° 2.22°
Standard $0.89 £1.93 $0.31 $0.32 $0.16 $0.13 £0.03 20.07
arror
by & 5.17"° 1.85 NS 4.27° 3.05°"
values

Mean values with different superscripts in a column differ significantly.

«» gignificant (p < 0.01)

NS~Nonsignificant.
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Table 6: The values for total serum proteins, serum aocid
phosphatase activity and serum alkaline phosphatase
activity in individual crossbred cows without RFM
and with RPM.

Total serum Serum acia Serum alkaline
8.No. proteins phosphatase phosphatase
without with without with without with
RPM RFPM RFM RIFNM RFM RFM
1. 6.42 6.59 0.35 1.38 5.75 10.96
2. 9.22 6.27 0.43 2.27 2.72 7.57
3. 6.25 5.58 0.39 2.05 5.57 9.81
4. 8.85 5.11 0.60 1.37 4.72 13.75
5. 7.58 6.63 0.53 1.82 6.66 7.39
6. 6.92 8.94 0.23 0.89 4.84 9.69
7. 8.52 8.09 0.47 2.00 5.03 10.06
8. 9.19 8.69 0.51 1.58 3.94 9.09
9. 8.02 5.42 0.34 1.92 4.72 10.24
10. 7.86 5.93 0.63 0.89 2.93 8.94
11. 7.32 5.11 0.57 0.79 3.02 12.57
12. 6.69 8.10 0.41 1.05 4.58 9.96
13. 8.05 8.36 0.39 2.13 5.62 10.25
14. 8.42 8.69 0.58 1.19 3.02 13.27
15. 9.22 8.24 0.28 1.89 2.84 10.05
16. 7.02 7.80 0.25 0.89 3.36 12.76
17. 6.43 6.46 0.62 1.23 2.84 9.42
18. 6.24 5.93 0.42 0.98 5.25 9.87
19. 7.72 5.58 0.58 2.15 3.26 7.89
20. 8.01 6.09 0.28 1.98 4.83 13.01
Mean 7.70P 6.78%  0.44° 1.52P 4.282 19.33
Standar $0.22 +0.28 +0.03 *0.11 +0.26 10.41
d error
vpe 2.48" 9.20"" 12.17""
Values

Mean values with different superscripts in a column differ
significantly.

* Significant (p < 0.05)
*% Significant (p < 0.01)
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FIG. 2: BIOCHEMICAL LEVELS IN NORMALY
CALVED CROSSBRED COWS WITHOUT RFM AND
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4.2.1 Blood Glucose

In cows without RFM the mean blood glucose was found to
be 58.94 * 0.89 mg percent with a range of 51.32 to 64.10 mg
percent. The same in cows with RFM was 47.68 + 1.93 mg
percent. It ranged from 36.87 to 65.48 mg percent. The mean
blood glucose level was significantly lower (P < 0.01) in cows

with RFM when compared to that of cows without RFM (Table.5).
4.2.2 Serum Calcium

The cows without RFM had a mean serum calcium level of
10.36 * 0.31 mg percent with a range of 8.32 to 12.92 mg
percent. But in cows with RFM the mean serum calcium level was
9.51 * 0.32 mg percent. It ranged from 7.13 to 11.57 mg
percent. There was no significant difference (P > 0.05) in the
serum calcium levels between the cows without RFM and those
with RFM, though a lower serum calcium level was found in the

cows with RFM (Table.5).
4.2.3 BSerum Inorganic Phosphorus

The average serum inorganic phosphorus in cows without
RFM was found to be 5.20 * 0.16 mg percent with a range of
3.78 to 6.77 mg percent. In cows with RFM it ranged between
3.22 to 5.51 mg percent with an average of 4.30 + 0.13 mg
percent. The mean serum inorganic phosphorus in cows with RFM

was significantly (P < 0.01) lower than that in cows without

RFM. (Table.S5). H
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Serum Calcium:Phosphorus Ratio (Ca : P ratio)

In cows without RFM the Ca : P ratio was 1.99 t 0.03:1
and it ranged between 1.78 to 2.30:1. The mean serum Ca : P
ratio in cows with RFM was found to be 2.22 % 0.07:1 with a
range of 1.59 to 2.77:1 (Table.5). A significantly (P < 0.01)
higher serum éa : P ratio was observed in cows with RFM when

compared to those without RFM.
4.2.4 Total Serum Proteins

The mean TSP in cows without RFM was 7.70 * 0.22 g
percent with a range of 6.24 to 9.22 g percent. The mean value
of the same in cows with RFM was 6.78 $0.28 g percent with a
range of S5.11 to 8.94 g percent (Table.6). The mean TSP was
significantly lower (P<0.05) in cows with RFM than that in

cows without RFM.
4.2.5 B8erum Acid Phosphatase

The mean serum ACP activity in cows without RFM was 0.44
+ 0.03 K.A. units with a range of 0.23 to 0.63 K.A. units. In
cows with RFM the value ranged from 0.79 to 2.27 K.A. units
with an average of 1.52 * 0.11 K.A. units. (Table.6). A
significantly (P < 0.01]) higher level of serum ACP activity
was noticed in cows with RFM when compared to that of cows

without RFM.
4.2.6 BSerum Alkaline Phosphatase

The serum ALP activity in cows without RFM was 4.28 t
0.26 K.A. units with a range of 2.72 to 6.66 K.A.units. The

same in cows with RFM was 10.33 % 0.41 KA units with a range
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of 7.39 to 13.75 K.A. units. (Table.6). There was
significantly (p <0.01) increased serum ALP activity in cows

with RFM when compared to that in cows without RFM.
4.3 Treatment Regimen

In this study Exapar and Replanta were -used for the
expulsion of foetal membranes. A total dose of 400ml of Exapar
was administered as a haust at the rate of 200 ml on the 1st
day in 2 divided doses (morning and evening) and the remaining
200ml was given at the rate of 100ml/day in 2 divided doses of
SOml each in the morning and evening on 2nd and 3rd day.
Similarly a total of 350 g of Replanta was administered as an
electuary at the rate of 150g on the 1st day (100g morning and
50g evening) and the remaining 200g was given at the rate of
100g/day in 2 divided doses of 50g each in the morning and

evening on 2nd and 3rd day.
4.3.1 Efficacy of Drugs

The efficacy of drugs used for the expulsion of foetal
membranes was based on 1. time of expulsion of foetal
membranes 2. time of involution of uterus and 3. time of

occurrence of first postpartum heat.
4.3.1.1 Time of Expulsion of Foetal Membranes

The particulars of time of expulsion of foetal membranes
by individual cows treated with Exapar and Replanta are given

in the Table 7.
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Table 7: Particulars of time of expulsion of foetal membranes (in days)
after treatment with Exapar and Replanta.

-

Animal Day of expulsion of foetal membranes
Number

1st day 2nd day 3rd day
Exapar Replanta Exapar Replanta Exapar Replanta
1 - - 7 - - -

v indicates expulsion of foetal membranes
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Oout of 10 cows having RFM treated with Exapar, 5 cows
expelled the foetal membranes completely on the 2nd day. Other
5 cows did not shed foetal membranes even after 3 days. In
these cows the foetal membranes were removed manually without

much difficulty.

All the 10 crossbred cows having RFM treated with
Replanta did not shed foetal membranes even after 3 days. When
the attempts were made to remove the foetal membranes

manually, slight difficulty was felt.
4.3.1.2 Involution of Uterus

The particulars of mean time of involution for both
gravid and nongravid uterine horns during postpartum period in
cows without RFM and with RFM are presented in the Table.8 and
Figs.3 and 4. The involution time in individual cows without
RFM and in cows having RFM treated with Exapar and Replanta
are presented in Appendix III to VIII.

GRAVID UTERINE HORN

The mean size of gravid uterine horn in cows without RFM
by the end of 1st week was 11.20 % 0.46 cm. By the end of 2nd
waek it has drastically reduced to 8.25 + 0.28 cm. Later the
reduction in the size was marginal. By the end of 5th week the
size was 3.90 * 0.15 cm when the involution was complete. At

the end of 8th week the size was 2.40 %t 0.14 cm.

In cows having RFM and treated with Exapar and Replanta,
the size of uterine horn by the end of 1st week was 11.70 %

0.60 and 13.05 * 0.66 cm. respectively. By the end of 2nd week
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Table 8: Mean (t BE) time of involution of gravid and non-gravid uterine horns in

normally calved crossbreed covs without RPM and in covs having RFM treated

vith Bxapar and Replanta.

Involution of gravid uterine horn

Iovolution of non-gravid uterine

horn

Cows having RPN Cows having RPN
Normally : thes  Bormall o
Weoks  calved oows g e "‘ ues 1"’.‘: Y vlf ues
postpartus witbout RPN y res OF  CLLYC COME  nigated Treated with ‘OF
with with wesks  without RMM ith Replant weeks
(ca) Bxapar Replanta (cm) with Exapar - Repianta (cm)

() () () (e
1 11.20°40.46 11.70°:0.60 13.05'¢0.66 11,98™ 9,2§%%0.49 10.15%0.58 11.55'0.51 10.32"
2 8.25%0.28  8.75%40,54 9.75°:0.38  8.92" 6.80°20.31 7.40°:0.41 8.25°0.31  7.48"
3 6.45°40.29  6.80°%0,35 7.65°40.33  6.97° 5.30%0,30 5.50°40.44 36.50°%0.30 5.17°
'} 5.25%40.26  5.65%0.33 5.90%0.25  5.60° 3.90%0.24 4.15%0,30 5.00%0.2? 435
5 3.90"0.15  4.20':0.27 4.50°0.25  4.20° 3.15%£0.19 3.25°%0.22 3.85%0.14 3.4
6 3,15%:0.14  3,25'%0.28 3.50'20.21  3.30' 2.50%:0.14 2.60%:0.12 3.00%t0.10  2.70'
7 2.65%0,14  2,75%30.22 3,009:0.20 2.80" 2.40910.09 2.50%£0.07 2.60%:0.09  2.50"
8 2.4090.14  2,45920.17 2.759:0.13  2.53* 2.30°:0.08 2.35%0,07 2.400:0.06  2.35
5,41 5,69 6.26" 5,79 .48 47 5,39 4.86"

Values with different superscripts in a column differ significantly (P<0.01)
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the size was reduced to 8.75 * 0.54 and 9.75 % 0.38 cn.
respectively. The size of the uterine horn at the end of 6th
week was 3.25 %+ 0.28 and 3.50 % 0.21 cm. in Exapar and
Replanta treated cows respectively, when the involution was
complete. The size of horn at the end of 8th week was 2.45
0.17 and 2.75 * 0.13 cm in Exapar and Replanta treated cows

respectively (Table.8).

The regression of the gravid uterine horn in crossbred
cows with and without RFM was observed to be rapid and linear
from the day of parturition to 2nd week after calving and was
slower from second to sixth week. The uterine regression was

found to be negligible from 6th week onwards (Fig.3).

In cows (10) without RFM and in five cows having RFM but
treated with Exapar which expelled the foetal membranes, the
involution of gravid horn was completed by 5th week (35 days)
after parturition. In the remaining 5 cows which were treated
with Exapar but did not expel foetal membranes the same was
completed by 6 weeks (42 days) after parturition (Appendix
IX).

Analysis of the data revealed that there was a
significant difference (P <0.01) in the mean time of
involution of gravid uterine horn between cows without RFM and

RFM cows treated with Replanta as well as between Exapar and
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Replanta treated cows. But there was no significant difference
(P > 0.05) in the mean time of involution of uterine horns
between cows without RFM and cows having RFM and treated with

Exapar (Table.9).
NONGRAVID UTERINE HORN

The mean size of nongravid uterine horn in cows without
RFM by the end of 1st week was 9.25 % 0.49 cm. By the end of
2nd week it has drastically reduced to 6.80 *+ 0.31 cm. Later
the reduction in the size was marginal. By the end of 4th week
the size was 3.90 + 0.24 cm, when the involution was complete.

At the end of 8th week the size was 2.30 * 0.08 cn.

In cows having RFM and treated with Exapar and Replanta,
the size of uterine horn by the end of 1st week was 10.15 t
0.58 and 11.55 * 0.51 cm respectively. By the end of 2nd week
the size has reduced to 7.40 t 0.41 and 8.25 + 0.31 cm
respectively. The size of the uterine horn at the end of Sth
week was 3.25 + 0.22 and 3.85 t 0.14 cm respectively in Exapar
and Replanta treated cows, when the involution was complete.
The size of horn at the end of 8th week was 2.35 * 0.07 and
2.40 *+ 0.06 cm respectively in Exapar and Replanta treated

cows. (Table.8).

The regression of the nongravid uterine horn in cows with
and without RFM was observed to be rapid and linear from the
day of parturition to 2nd week after calving and was slower
from second to sixth week. The regression was found to be

negligible from 6th week onwards (Fig.4).
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Table 9 : Analisil of variance for the time of involution of gravid and nongravid
uterine horns in normally calved crossbred cows without RFM and in cows
having RPN treated with Exapar and Replanta

Degrees of Sun of Mean
8. No. Source of variation fredon  squares  squares F Ratio
1. Animals 9 33,7139 3.7460 3,7821%
2. Between normally calved animals 2 67,6172 33.8086 34,1344+

without RFM and in animals having
RFM treated with Exapar and
Replanta (F1)

3 Between gravid and non-gravid 1 103,1387  103.1387 104.13284+

uterine horn (F2)
4 Between Weeks (F3) 7 3994.7383 570.6769 576,1773%+
5. Fl x F2 2 0.2031 0.1016  0.1025NS
6 Flx F3 14 30,5566  2.1826  2,2037#x
7 FQx F3 7 30,8398  4.4057  4.4482%x
8. FlxF2 xR 14 2.1055 0.1504  0.1518NS
9, Error 423 418.9619  0.9905

Total 479 4681.8750

** Significant (P<0.01) NS = Non Significant.
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The nongravid uterine horn involuted completely by 4th
week after parturition in cows without RFM. The time taken by
the nongravid horn for complete involution was significantly

(P < 0.01) shorter than that of gravid uterine horn.

Out of ten RFM cows treated with Exapar involution of
nongravid horn was completed by the end of 4th week (28 days)
in five cows and in the remaining 5 cows it was completed in
5 weeks (35 days) (Appendix IX). Where as in the cows (10)
treated with Replanta the involution was completed by 5th
week. Analysis of the data revealed that there was a
significant difference (P < 0.01) in the mean time of
involution of nongravid uterine horn between cows without RFM
and RFM cows treated with Replanta as well as between cows
having RFM treated with Exapar and Replanta. But there was no
significant difference (P > 0.05) between cows without RFM and

cows having RFM treated with Exapar (Table.9).

The uterine regression in cows with RFM was found to be
similar in its trend to that of cows without RFM, but the rate
of regression was observed to be significantly slower

(P<0.01).
4.3.1.3 Occurrence of First Postpartum Heat

The particulars of occurrence of first postpartum heat in

individual cows without and with RFM are given in the Table.10
and Fig.S.

Cows without RFM exhibited first postpartum heat on an

average by 36.50 * 0.97 days after parturition with a range of

31 to 41 days.
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Table 10: Time of occurrence of first poatpartum heat in
individual crossbred cows without RFM and with RFM

RFM cows treataed with

8. No. Without RFM

Exapar Replanta

1 33 33 40

2 35 47 47

3 39 48 41

4 35 34 39

5 37 3s 48

6 40 34 40

7 31 42 37

8 s 37 35

9 41 35 47

10 39 48 50
Mean 36.50% 39.302° 42.40°
Standard +0.97 +1.89 +1.55

error

Mean values with different superscripts in a column

differ significantly.
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Cows having RFM and treated with Exapar exhibited first
postpartum heat between 33 and 48 days after parturition with
a mean of 39.30 % 1.89 days. In Replanta treated cows it
varied from 35 to S0 days with a mean of 42.40 % 1.55 days

(Table.10).

A significant difference (P<0.05) in the mean time of
occurrence of first postpartum heat was observed between cows
without RFM and RFM cows treated with Replanta. There was no
siginificant difference (P>0.05) in the time of occurrence of
first postpartum heat between cows without RFM and Exapar
treated cows. Though there was a slight difference in the mean
time of occurrence of 1st postpartum heat between Exapar and
Replanta treated cows, the same was insignificant (P>0.05)

(Table.11).
4.3.2 Antibiotic Bensitivity Test

In this study antibiotic sensitivity tests were conducted
on 20 samples collected from the uterus of cows with RFM. The
data on the sensitivity of the organisms is presented in the

Table 12 and Appendix X. D788

It is seen from the Table 12 that most of the microflora
were sensitive to Gentamycin, Kanamycin and Chloramphenicol.
The microflora in all the 20 samples were found to be
resistant to Cloxacillin and in most of the samples the

microflora were found to be resistant to Ampicillin and

Oxytetracycline.
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Table 11: Analysis of variance for the occurrence of first postpartum heat in crossbred

cows without RFM and in cows having RFM and treated vith Exapar and Replanta

Degrees of  Sum of  Nean
8.No, Source of variation fresdon squares squares P-value
1. Animals 9 351,8672 39,0964 2.0751 NS
2. Between normally calved crossbred 2 174.1992 87.0996 4.6229%

cows without RFM and RFM in
animals treated with Exapar and

Replanta
3. Error 18 339.1328 18.8407
Total 29 865.1992
*  Significant (p<0.05) NS = Non-significant
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Table 12: Antibiotic semsitivity pattern of the uterine contents collected from cows

with RFM
8. No. N::i:ifott:: Number of samples
Resistant Intermediate Sensitive
1. Ampicillin 18 - 2
2. Chloramphenicol 6 2 12
3. Cloxacillin 20 - -
4, Furazolidone 12 3 5
5, Gentamicin 1 1 18
6. Kanamycin 4 2 14
7, Oxytetracycline 17 2 1
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4.4 Physical Characters of Foetal Membranes

4.4.1 Weight

The weight of the placenta in individual cows without RFM
and with RFM is presented in the Table 13 and Fig 6. In
crossbred cows without RFM the weight of foetal membranes was
found to be 2.23 * 0.09 kg with a range of 1.80 to 2.50 kg and
in RFM cows it was 1.77 + 0.09 kg with a range of 1.30 to 2.25

kg.

The weight of foetal membranes was significantly (P<0.01)
lower in cows with RFM when compared to that of cows without

RFM (Table.13).
4.4.2 Cotyledon Number

The cotyledon number in individual cows without and with
RFM was presented in the Table 13 and Fig 7. The number of
cotyledons present in cows without RFM varied from 52 to 85
with a mean of 68.6 * 2.73. The number in cows with RFM was

68.3 * 2.39 with a range of 56 to 83.

No significant difference (P > 0.0S) was observed in the

cotyledon number between cows without RFM and with RFM (Table

13).
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Table 13: Physical characters of foatal membranes in

individual crossbred cows without RFM and with RFM.

Placental weight Cotyledon number
8. No. Wwithout without
wWith RFM With RFM
RFM RFM
1 1.80 2.25 52 58
2 2.50 1.70 65 72
3 2.50 1.75 76 70
4 2.00 1.45 68 83
5 2.50 1.30 70 70
6 1.90 1.80 75 66
7 2.50 2.15 85 - 76
8 2.25 1.60 65 56
9 2.50 2.00 70 67
10 1.80 1.70 60 65
Mean 2.23PF 1.77°% 68.6 68.32
Standard +0.09 +0.09 +2.73 +2.39
error
T Values 3.32"° 0.08

Mean values with different superscripts in the column
differ significantly.

** Significant ( P < 0.01 )
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FIG.6: PLACENTAL WEIGHT IN NORMALLY
CALVED CROSSBRED COWS WITHOUT RFM AND
WITH RFM
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4.5 Influence of Reproductive Traits on the Incidence of RFM

Particulars of number of calvings and sex of calf born to
individual cows without RFM and with RFM are given in the

Table 14.
4.5.1 B8ex of Calf

In this study out of the 20 cows with RFM, 14 cows
delivered male calf and the remaining gave birth to female
calf. In cows without RFM 11 gave birth to female calf and 9
cows delivered male calf. From Table 14, it was found that the
incidence of RFM was found to be mofe with the birth of a male

calf (70%) rather than with that of female calf.

4.5.2 Number of Calvings

It is seen from the Table 14, that the retention of
foetal membranes was noticed in 6 cows that were in the 1ist

calving, 6 in the 2nd, 4 in the 3rd and 3 in the 4th and 1 in

the 5th calving.

A total of 6 out of 20 cows with RFM were in their 1st
calving another 6 in their 2nd calving indicating a

higherincidence of RFM during 1st and 2nd calvings.

out of 20 cows without RFM, 2 cows were in the 1st
calving, 2 in the 2nd, 5 in the 3rd, 4 in the 4th and 6 in the
Sth calving. A total of 15 out of 20 cows without RFM were in

their 3rd to 5th calvings.
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Table 14 Influence of sex of calf and number of calvings on the
incidence of RFM.

Without RFM With RFM
Sex of calf Sex of calf
8.No/ ———————
Animal No. Male Female Number of 8.No./ Male Female Number
Calvings Animal No. of
Calvings
Tlirupati
1 - "4 3 1 4 - 4
2 - v 3 2 v - 5
3 4 - 2 3 4 - 3
4 4 - 4 4 ' - 1
5 - v 1 5 - Vs 2
6 - 4 2 6 4 - 2
7 7 - 1 Chittoor
' - 1
7
8 - 4 3 - v 2
9 4 - 3 8 v - 4
10 v - 3 10 v - 3
11 . 4 4 11 v - 1
12 - v 6 12 - 4 3
13 4 - 5 13 - v 1
14 - 'd 5 14 14 - 2
15 - v 5 15 v - 3
16 - 'd 5 16 4 - 1
17 - ' 4 17 4 - 4
18 'd - 4 18 e - 2
19 4 - 5 19 - 4 1
20 7 - 5 20 - v 2

¢ Indicate birth of a calf
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DISCUSSION



CHAPTER ~ V

5. DIBCUBSION

In the present study the various haematological and
biochemical constituents in crossbred cows without RFM (20)
and in cows with RFM (20) were estimated and compared. The
efficacy of drugs used for expulsion of foetal membranes viz.
Exapar and Replanta was assesed. The antibiotic sensitivity of
uterine microflora in cows having RFM was also determined. The
influence of sex of calf and number of calvings on the RFM

were also found out.

In the present study the mean level of haemoglobin in
normally calved crossbred cows without RFM was found to be
10.10 * 0.25 g percent. However Agarwal et al., (1965) in
Haryana cows, Benysek and Kudlac (1971) in cows. Rowlands et
al., (1975) in Friesian, Ayrshire or Friesian x Ayrshire,
Prakash and Tondon (1978) in Holstein X Tharparkar heifers and
Miltenburg et al., (1991) in crossbred Friesian dairy cows
noticed a higher haemoglobin concentration than the present

findings in normal calvers without RFM.

In the present study the mean haemoglobin concentration
in cows with RFM was 9.43 =+ 0.18g percent, which was
significantly (P <0.01) lower than that of cows without RFM.
These findings were akin to the observations of Benysek and
Kudlac (1972) in cows and Suryanarayana Murty (1992) in
crossbred cows, who also reported lower level of Hb in cows

with RFM.
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The Hb level is an indication of nutritional status
(Roberts, 1971) and is a measure of the protein status of the

animal.

The lower level of Hb in cows with RFM as noticed in this
study might be due to poor nutritional status of the animals

which might have lead to retention of foetal membranes.

The mean packed cell volume of crossbred cows without RFM
was 31.60 t 0.61 percent. Contrary to the present findings,
increased mean packed cell volume was recorded by Benysek and
Kudlac (1971) in cows and Prakash and Tondon (1978) in
Holstein X Tharparkar heifers after normal parturition without

RFM.

The mean PCV in cows with RFM was 32.15 * 0.49 percent.
The present value was in close agreement with the findings of
Suryanarayana Murty (1992). But Benysek and Kudlac (1972)
reported a significantly lower PCV in cows with RFM. In the
present study no significant difference (P > 0.05) in the PCV
values between the cows without RFM and those with RFM was
noticed. It may be possible that the PCV may not be a

significant factor in reproduction.

In the present investigation the TWBC count in crossbred
cows without RFM was 8.30 * 0.26 thousands/ul which was
similar to the observations of Agarwal et al., (1965) who
noticed a fairly constant TWBC count in Haryana cows and
Mohanty (1978) who found the TWBC count to be within the
normal maximum limit.
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In the present study there was no marked change in the
mean TWBC count in crossbred cows with RFM (8.76 %+ 0.33
thousands/ul) when compared to that of cows without RFM. The
difference was insignificant (P >0.05), though higher counts
were noticed in cows with RFM. This gained support from the
reports of Roberts (1971) in cows and Suryanarayana Murty
(1992) in crossbred cows. On the contrary Kudlac and Benysek
(1972), Mulei ot al., (1993) noticed a decreased leucocyte

count in cows with RFM.

The slightly higher TWBC counts noticed in cows with RFM
might be due to presence of uterine infection. Cattle reacts
to infection with a slight rise in the TWBC counts, since in
the early phase of infection there is increased destruction of

lymphocytes (Jain, 1986).

In the present study the mean blood glucose level in cows
without RFM was recorded to be 58.94 * 0.89 mg percent.
Contrary to the present findings, in cows, Rowlands et al.,
(1975) and Mulling et al., (1979) and in crossbred cows
Mohanty et al., (1994) and Agarwal et al., (1985) reported
much higher values, while in Holstein x Tharparkar heifers
Prakash and Tondon (1978), in Ongole amd HF x Ongole cows
Chalapati Rao (1979), in Ongole cows Rao et al., (1981) and in
Rathi cows Pareek and Deen (1985), reported much lower values

of glucose.

The mean blood glucose level in cows with RFM in the

present study was 47.68 * 1.93 mg percent which was
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significantly lower to that of cows without RFM. Similar
findings were observed by Boiter et al., (1972 and 1973),
Dutta (1980) and Choudhury et al., (1993) in native cows,
Agarwal et al., (1985), Suryanarayana Murty (1992) and Mohanty

et al., (1994) in crossbred cows.

The decrease in the mean blood glucose as noticed in this
study might be attributed to poor nutritional status of the
animal (Roberts, 1971) or due to disturbance in the energy

metabolism and utilisation (Sharma et al., 1983).

The lower levels of glucose might have caused atony of
uterine tissues and less uterine contraction, which inturn

might have lead to retention of foetal membranes.

In this study the mean serum calcium levels in cows
without RFM was 10.36 * 0.31 mg per cent. This observation
gains support from the reports of Chalapati Rao (1979)in
Oongole and HF X Ongole cows, Rao et al., (1981) in Ongole cows,
Shukla et al., (1983) in crossbred cows, sharma et al., (1991)
in cows. But Tariqg Ahmed et al., (1984) in native cows and
Mohanty et al., (1994) in crossbred cows reported much lower
levels. However Pareek and Deen (1985) reported much higher

calcium levels in normally calved Rathi cows without RFM.

The mean serum calcium levels in cows with RFM was
insignificantly (P > 0.05) lower in this study (9.51 * 0.32 mg
). These findings were akin to the observations of
Suryanarayana Murty (1992) in crossbred Jersey cows, though
Shukla et al., (1983) in crossbred cows, Capaul and Luca
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(1984), Tariq Ahmed et al., (1984), Sharma et al., (1991) in
cows and Mohanty et al., (1994) in crossbred Jersey cows found

significantly lower level of serum calcium in cows with RFM.

On contrary to the findings in this study, Kumpf (1984)
reported an increase in the serum calcium level in cows with

RFM.

The lower levels of calcium in cows with RFM might be due
to disturbance in the mineral metabolism (Flegmatov and
shipilov, 1961 and Martinov, 1964) or due to excessive mammary
uptake and subsequent release in to colostrum (Shukla et al.,
1983 and Tariq Ahmed gt al., 1984) or due to execessive
mobilisation of calcium to the foetus during later stages of
pregnancy resulting in less availability to uterine tissue

(Mohanty et al., 1994).

The decrease in the serum calcium might have caused atony

of uterus resulting in RFM(Capaul and Luca, 1984 and Arthur et

al., 1992)-

In this investigation the mean serum inorganic phosphorus
concentration in cows without RFM was 5.20 *# 0.16 mg percent.
The present findings(gain support from the observations of Rao

et al., (1981) in Ongole cows, Shukla et al., (1983) in

crossbred cows, Tariq Ahmed et al., (1984) in cows and Pareek
and Deen (1985) in Rathi cows, who also reported similar
values. But Rowlands et al., (1975) and Garbacik and Balon
(1978) in cows, Chalapati Rao (1979) in Ongole and HF x Ongle
cows, Agarwal et al., (1991) in cows recorded higher values.
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In this study a significantly lower (P < 0.01) mean serum
inorganic phosphorus level (4.30 % 0.13 mg %) was noticed in
cows with RFM and the findings were in close agreement with
those of Garbacik and Balon (1978) in native cows, Shukla st
al., (1983) in crossbred cows, Kumpf (1984) and Tariqg Ahmed et
al., (1984) in cows, Agarwal et al., (1985) in crossbred cows,
Vukovic et al., (1987) in Simmental cows, Shin and Jo (1987)

and Sharma et al., (1991) in cows.

But Choudhury et al., (1993) in native cows and
Suryanarayana Murty (1992) in crossbred Jersey cows noticed no
appreciable changes in the concentration of serum inorganic
phosphorus in cows having RFM when compared to cows without

RFM.

The lower level of serum inorganic phosphorus observed in
this study might be due to disturbance in the mineral
metabolism (Flegmatov and Shipilov, 1961 and Martinov 1964) or
due to feeding of less phosphorus 6r due to increased
utilisation of serum inorganic phosphorus along with glucose

(Doxy, 1971).

In the present study the mean Ca : P ratio in crossbred
cows without RFM was 1.99 % 0.03 : 1 with a range of 1.78-to
2.3:1. Very close to the present findings, Morrow (1980) and
Sharma et al., (1991) recorded a ratio of 1.5 to 2.3:1 and 2:1

in cows without RFM respectively.

In the present investigation a significantly higher Ca:P
ratio was observed in cows with RFM (2.22 * 0.07 : 1) when
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compared to that in cows without RFM and these findings were
akin to those of Sharma et al., (1991) who recorded a ratio of

2.3:1.

A higher ca:p ratio in cows with RFM noticed in this
study might be due to changes in mean serum calcium and
phosphorus levels. While the decrease in the mean serum
calcium level was marginal, the decrease in the mean
phosphorus level was considerable resulting a higher ca:P

ratio.

The mean concentration of serum total proteins in cows
without RFM was 7.70 t 0.22 g percent. Contrary to the present
findings Pareek and Deen (1985) in Rathi cows, and Mehta et
al., (1989) in non-descript cows reported lower total serum
protein values while Agarwal et al., (1985) reported higher

values in crossbred cows.

In this study the mean total serum proteins in cows with
RFM was found to be 6.78 %t 0.28 g percent. While Agarwal et
al., (1985) reported a higher value (8.53 * 0.72 g%)
Suryanarayna Murty (1992) noticed lower serum protein levels
(5.64 + 0.23 g%). But Benysek and Kudlac (1972) and Choudhury
et al., (1993) did not observe any appreciable change in the

total serum protein in cows.

A significantly (P<0.05) lower level of total serum
proteins was observed in cows with RFM than that of cows
without RFM, which might be due to poor nutritional status of

the animal.
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In this observation the mean serum ACP activity in
crossbred cows without RFM was 0.44 %+ 0.03 K.A. units. Unlike
the present findings Kendall and Harshbarger (1962) reported

lower serum acid phosphatase activity.

The mean serum ACP activity in cows with RFM was found to
be 1.52 + 0.11 K.A. units. A significantly (P<0.01) higher
activity was observed in cows with RFM than that in cows
wtihout RFM, which might be due to autolysis of uterine
tissues by hydrolytic enzymes like ACP. Lobel and Deane (1962)
also reported an increase in ACP by 3rd day postpartum and
attributed this increase to the process of physiological

autolysis by hydrolytic enzymes like ACP.

In the present study the mean serum ALP activity in cows
without RFM was 4.28 * 0.26 K.A. units. Contrary to the
present findings Kendall and Harshbarger (1962)in dairy cows,
Singh et al., (1972) in Rathi and Sahiwal cows, Sharma et al.,
(1991) in cows and Mohanty et al., (1994) in crossbred Jersey
cows reported much higher values, while Mehta et al., (1989)

recorded lower values in nondescript cows.

In the present investigation the mean serum ALP activity
in cows with RFM was found ;o be 10.33 * 0.41 K.A. units.
Dutta and Dugwekar (1982) in native cows, Peter et al., (1987)
in dairy cows, Sharma et al., (1991) in native cows and
Mohanty et al., (1994) in crossbred cows also noticed similar
serum ALP activity in cows with RFM. A significantly (P<0.01)

higher level of serum ALP activity as observed in cows with
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RFM in this study might be dAue to leakage of more amount of
enzyme from the inflammed and necrotic tissue in the RFM cows

(Mohanty et al., 1994).

In this investigation in cows with RFM, the mean Hb,
blood glucose, serum inorganic phosphorus concentration and
total serum protein values were significantly (P<0.05) lower
and the mean Ca:P ratio, serum ACP and ALP activity were
significantly (P<0.01) higher, with no significant difference
(P>0.05) in the mean PCV, TWBC count and serum calcium levels,

when compared to cows without RFM.

Out of 10 cows having RFM and treated with Exapar 5 cows
expelled the foetal membranes by 2 days. In all the 5 cows
which did not expel the foetal membranes after Exapar
treatment no difficulty was felt while removing the foetal
membranes, unlike in those which were treated with Replanta.
From this, it may be inferred that the drug, Exapar might have
loosened the foetal membranes, but the same would not have
been expelled due to poor uterine contractions or due to
differences in the union between foetal villi and maternal
crypts or due to differences in the endogenous collagenase

levels amongst the cows with RFM (Hugo Eiler and Hopkins,

1993) .

With regard to the efficacy of the two drugs used viz.
Exapar and Replanta for the expulsion of foetal membranes, it
was noticed that 5 out of 10 cows treated with Exapar expelled

the foetal membranes, while none out of 10 cows did so with
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Replanta. In those cows which were treated with Exapar but did
not expel the foetal membranes by 2 days no difficulty

experienced while removing them manually.

In the present observation a total dose of 400 ml of
Exapar was administered as a haust at the rate of 200 ml on
the 1st day in 2 divided doses (in the morning and evening)
and the remaining 200 ml was given at the rate of 100 ml/day
in 2 divided dQoses of 50 ml each in the morning and evening on
2nd and 3rd day. A total dose of 350 g of Replanta was
administered as electuary at the rate of 150 g on the 1st day
(100 g morning and 50 g evening) and the remaining 200g was
given at the rate of 100 g per day in 2 divided doses of 50 g
each in the morning and evening on 2nd and 3rd day without any
antibiotic and uterine douch. - Contrary to the present
observation Hamidul Islam and Nooruddin (1990) found Replanta
as a drug of choice for the expulsion of foetal membranes in
cows. The authors found expulsion of foetal membranes in 16
out of 18 cows with RFM by giving Replanta orally and douching
the uterus with antibiotics and antiseptics for 3 to 6 days.
Likewise, Chakrabarthi and Pal (1990) also recommended
Replanta as a drug for the expulsion of foetal membranes. The
authors used Replanta and Pivipal together and Replanta,
Pivipal and calcium borogluconate in combination and found
expulsion of foetal membranes in all the 40 cows of 20 each
with combination. The difference between the present findings

and those of Hamidul Islam and Nooruddin (1990) and
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Chakrabarthi and Pal (1990) might be due to the variation in

the treatment regime (Appendix I).

In this study the involution of gravid uterine horn in
cows without RFM was found to be completed on an average by
5th week (35 days) after parturition. The regression in the
size of the gravid uterine horn in cows without RFM was
observed to be rapid and linear from the day of parturition to
2nd week and less rapid and curvilinear from 2nd to 6th week
after parturition. The uterine regression was found to be
negligible from 6th week onwards. These observations were in
close agreement with the findings of Francis and Raja (1971)
in Sindhi cows (36.27 *+ 0.69 days) and Goel and Singh (1988)
in HF X Haryana cows, (31.6 to 33.7 days). However, Buch et
al., (1955) Roberts (1956), Gier and Marion (1968) in cows,
Marion et al., (1968) in exotic cows, Morrow (1969) and Garcia
(1982) in dairy cows reported to have observed involution by
47 to 50 days. But Casida and Venzke (1936), Casida and
Wisnicky (1952) and Rasbech (1950) reported to have noticed

involution even earlier i.e., by 26 days.

In the present study, there was a significant (P<0.01)
difference in the time of involution of gravid uterine horn
between the cows treated with Exapar- and Replanta as well as
between cows without RFM and RFM cows treated with Replanta.
But there was no significant difference in the time of
involution between cows without RFM and cows having RFM

treated with Exapar.
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Only 5 out of 10 cows which were treated with Exapar
expelled the foetal membranes. There was no difference in the
mean time of involution of uterus (35 days or 5 weeks) between
the cows which expelled the foetal membranes on treatment with
Exapar and those without RFM. But there was a difference in
the mean time of involution of uterus between cows without RFM
(35 days or 5 weeks) and those treated with Exapar but did not
expel the foetal membranes as well as those treated with
Replanta (42 days or 6 weeks). The findings in the present
study were akin to those of Kumpf (1984) and Morrow et al.,

(1969) in cows with RFM and those without RFM respectively.

Roberts (1971), Fonseca et al., (1983) and Dutta and
Dugwekar (1988) opined that cows having RFM required slightly
more time for complete involution of uterus than those without

RFM.

In this study the mean time of involution of non-graviad
uterine horn in cows without RFM was found to be completed by
4th week (28 days) after parturition. The present finding was
in agreement with the findings of cChoudury et al., (1974),
Agasti et al., (1975) and Jana and Mishra (1978) who reported
the involution time to be 22.21 to 44.29 dayé. But Kadu and

Kaikini (1972) in Sahiwal cows reported it to be much earlier

i.e., 17.91 days.

In the present investigation there was a significant
difference (p<0.01) in the involution of non-gravid uterine

horn between cows without RFM and RFM cows treated with
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Replanta as well as between Exapar and Replanta treated cows.
But there was no significant difference (P > 0.0S5) in the time
of involution of nongravid uterine horn between cows without

RFM and cows having RFM and treated with Exapar.

The time of involution of uterus was influenced by many
factors viz. age, season of the year, suckling, climate,
periparturient abnormalities 1like dystocia, hypocalcenia,
ketosis, twin calves, RFM, metritis and delayed return to

cyclical ovarian activity (Arthur et al., (1992).

Among the cows having RFM which were trated with Exapar
in which the foetal membrane expelled, complete involution of
non-gravid horn occurred on par with those without RFM (28
days or 4 weeks) where as in those cows which failed to expel
the foetal membranes after the tratemenf with Exapar and

Replanta the same has occurred at the end of Sth week.

Contrary to the findings in the present investigation
Chakrabarthi and Pal (1990) observed no differepce in the time
of involution of uterus in crossbred cows without RFM and cows
with RFM that were treated with Replanta. The difference in

the findings might be due to differences in the breed or age

of the cows treated.

In the present study, there was a difference in the mean
time of involution of uterus between cows which expelled the
foetal membranes and treated with Exapar and those which did
not expel the same after Exapar and Replanta treatment. This
might be due to the introduction of microorganisms while
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removing the foetal membranes as opined by Banerjee (1966).
Roberts (1971) opined that severe uterine infection might

retard the rate of involution of uterus.

In this investigation the mean time of occurrence of
first postpartum heat in cows without RFM was found to be

36.50 +* 0.97 days with a range of 31 to 41 days.

However the mean time of occurrence of first postpartum
heat varied amongst different workers. Acharya et al., (1971),
Kadu and Kaikini (1972) and sSharma et al., (197S) (39 to 100
days); Dutta and Dugwekar (1982) (61.37 % 9.58 days) in Indian
breeds and Choudury et al., (1974), Jana and Mishra (1978),
Pandey @t al., (1979) Jaiswal et al., (1979) (39 to 63 days)

in crossbred cows and Kumpf (1984) in cows.

The variation in the time of occurrence of first
postpartum heat between the present observation and those of
earlier workers might be due to the variation in the breed,
endocrine status as well as productivity and parity of the

cows studied (Dutta and Dugwekar, 1988).

The mean time of occurrence of first postpartum heat in
cows having RPFM and treated with Exapar and Replanta was found
to be 39.30 * 1.89 and 42.40 %+ 1.55 days respectively. But

Kumpf (1984) reported the same to be 54 days.

In this study there was no significant difference
(P>0.05) in the time of occurrence of first postpartum heat

petween the cows without RFM and those having RFM and treated
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with Exapar. But a significant difference (P<0.05) was
observed between cows without RFM and those having RFM and
treated with Replanta. The mean time of occurrence of first
postpartum heat was shorter i.e., 39.30 % 1.89 days, in cows
treated with Exapar, when compared to those treated with
Replanta (42.40 * 1.55 days). The difference might be due to
difference in the mean time taken for uterine involution. In
the cows treated with Exapar, the mean time of involution was
less when compared to those treated with Replanta. The time of
occurrence of first postpartum heat might be influenced by the
time taken for the complete involution of uterus as opined by
Paisldy et al., (1986) who reported delayed resumption of

first postpartum heat due to delayed involution of uterus.

From the above findings it may be concluded that the drug
Exapar was more efficacious in treating the RFM when compared

to Replanta due to following reasons.

1. That 50% of cows expelled the foetal membranes by 2nd
day.
2. In the cows which did not expel the foetal membranes,

there was no difficulty while removing manually.

3. The mean time of involution of uterus and
4. the mean time of occurrence of postpartum heat were
shorter.

An overview of the antibiotic sensitivity pattern of the
20 uterine samples obtained in this study revealed that most

of the microflora were sensitive to Gentamycin followed by
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Kanamycin and Chloramphenicol and the microflora in all the 20
samples were resistant to Cloxacillin. Bretzlaff et al.,
(1982} found microflora in the RFM cases to be highly
sensitive to Chloramphenicol, followed by Furacin, Gentamycin

and Ampicillin in their studies.

It may be inferred from the ABST that in most of the
cases of RFM, Gentamycin sensitive organisms were the common
microbial flora present. Microflora sensitive to Kanamycin and
Chloramphenicol also were frequent. Based on these findings it
may be concluded that in most of the cases with RFM either
Gentamycin or Kanamycin or Chloramphenicol may be helpful in
controlling the postpartum uterine infections in these parts
of the district, since non of the cows developed any uterine

infection after administration of the antibiotic locally.

The mean weight of the foetal membranes in cows without
RFM was 2.23 * 0.09 Kg. Similar findings were reported by Kadu
and Kaikini (1972 and 197%) in Sahiwal cows, Bhosrekar and
Sharma (1972) in Brown Swiss-Sahiwal crossbred cows and Tomar
et al., (1974) in Haryana cows. But Rao et al., (1966) Roberts
(1971) and Goel and Singh (1988) reported higher weights of

foetal membranes. The difference might be due to differences

in breed and nutritional status of the cows studied.

In this observation the mean weight of the RFM was found
to be less ie. 1.77 * 0.09 Kg. There was a significant
difference (p<0.0l1l) in the mean weight of foetal membranes

between the cows without RFM and those with RFM. The
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difference in the weight might be due to sticking of pieces of
the foetal membranes to the uterus or incomplete removal or

due to loss of fluids.

In this study the mean number of cotyledons present in
the foetal membranes in cows without RFM was 68.6 + 2.73 with
a range of 52 to 85 both in gravid and nongravid uterine
horns. But in European cattle, Roberts (1971) found the number
of cotyledons to vary from 75 to 120. In Indian cows Acharya
and Kohli (1968), Bhosrekar and Sharma (1972) and Kadu and

Kaikini (1972 and 1975) noticed it to vary from 47 to 147.

The mean number of cotyledons present in cows with RFM
was 68.3 * 2.39 both in gravid and non-gravid uterined horns.
No significant difference (P > 0.0S5) was observed in the

cotyledon number between cows without and with RFM.

In this investigation, 14 of the 20 cows with RFM

dalivered male calf.

Lubrini (1964) observed the RFM in 2 cows following the
birth of male calf and attributed the same to hormonal
disturbances associated with the sex of the calf. Roberts
(1971) reported that the incidence of RFM was more common
following the birth of single male calves. On the contrary,
Brands (1966), Muller and Owens (1974) in cows, Katoch et al.,
(1987), Waullet et al., (1990) in Jersey and Holstein cows and
saini et al., (1988) in crossbred dairy cows, reported no

influence on the incidence of RFM.
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In this study the incidence of RFM was found to be more
in the first and second calvings. Six cows each were in the
1st and 2nd calvings. From the 3rd calving the incidence
declined gradually. Similar findings were noticed by Brands
(1966) who observed a high incidence of RFM in primipara. But
Panichi (1964) reported highest incidence of RFM at the 4th
calving as well as in pleuriparous cows. Contrary to the
present findings Roberts (1971) reported only 5.4% of RFM in

Primipara.
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SUMMARY



BUMMARY

In this investigation the various haematological and
@
certain biochemical constituents in crossbred cows having RFM

and those without RFM were estimated and compared.

The mean haemoglobin concentration, packed cell volume
and total white blood corpuscle counts in the crossbred cows
without RFM were 10.10 + 0.25g percent; 31.60 + 0.61 percent
and 8.30 #0.26 thousands/ul .respectively. In the cows with
RFM, though +the Hb concentration (9.43 + 0.18g%) was
significantly lower (p<0.05). The mean PCV values and TWBC
counts were insignificant (32.15 + 0.49% and 8.76 + 0.33
thousands/p17respectivelyl,when compared to those in crossbred

cows without RFM.

In cows without RFM the mean blood glucose, serum
calcium, serum inorganic phosphorus, Ca:P ratio and total
serum proteins were 58.94 * 0.89 mg percent 10.36 * 0.31 mg
percent; 5.20 * 0.16 mg percent; 1.99 * 0.03; 7.70 * 0.22g
percent respectively. In cows with RFM the mean blood glucose,
serum inorganic phosphorus and total serum protiens were
significantly (p<0.05) lower (47.68*1.93 mg% and 4.30 t 0.13
mgt and 6.78 * 0.28 g%)respectively)}with a significantly
higher (p<0.01) Ca:P ratio (2.22 * 0.07:1). The mean serum
calcium level was though 1lower (9.51 % 0.32 mg%), the

difference was insignificant when compared to that in cows

without RFM.
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The mean serum acid phosphatase and alkaline phosphatase
activities in cows without RFM were 0.44 * 0.03 and 4.28 +
0.26 K.A. units, respectively and the same in cows with RFM
were 1.52 % 0.11 and 10.33 % 0.41 K.A. units, respectively and
the increase in the activity in the cows with RFM was

significant (p<0.01).

With regard to efficacy of the two drugs viz. Exapar and
Replanta, which was evaluated on the basis of expulsion of
foetal membranes, time taken for uterine involution and
occurrence of first postpartum heat, it was noticed that
Exapar was found to be more efficacious than Replanta based on

the following observations.

1. That 50% of cows expelled the foetal membranes by 2nd

day.
2. In the cows which did not expel the foetal membranes,

there was no difficulty while removing manually.

3. The mean time of involution of uterus and
4. the mean time of occurrence of postpartum heat were
shorter.

The antibiotic sensitivity test conducted on 20 samples
of uterine discharges from cows with RFM revealed that the
organisms in most of the cases were sensitive to Gentamycin,
Kanamycin and Chloramphenicol in that order and the organisms
in all the samples were resistant to Cloxacillin indicating

that the cows with RFM can be treated successfully with the
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above antibiotics to prevent the postpartum uterine infections

in these parts of the district.

The physical characteristics of the placenta revealed
that the mean weight of the foetal membranes in cows without
RFM and with RFM was 2.23 * 0.09 and 1.77 * 0.09 Kg,_
respectively, with a mean cotyledon number of 68.6 % 2.73 and

68.3 * 2.39 respectively.

With regard to influence of sex of calf and number of
calvings on the incidence of RFM, it was seen that RFM was

more frequent with the birth of male calves and in primipara.
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APPENDIX I

Dosage schedule of drugs used in treating the cases with RFM

Chakrabarti.A and Pal.A

Group II
Group I
Days Drugs used
Replanta (as Pivipal (number of cCalcium
electuary in gm ) pessaries inserted borogluconate
into the uterus) (subcutaneous
route in cc)
Morning Evening
1 100 50 2 150
2 50 50 2 150
3 50 SO 2 150
4 S0 50
5 50 50

Hamidul Islam AFM and Nooruddin M

1. Replanta 50 gm .
Oonce daily

for 3-6
days according
to severity

2. Pronapen (Pfizer) 2 million
I.U. intramuscular.

LR LT Y S TN

3. 0.1% acreflavin or
0.1% Potassium permanganate
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APPENDIX II

Composition of drugs used for the expulsion
of foetal membranes

Exapar

Replanta
Each 100 mg Contains

Each 100 ml contains (in mg)krishna

Chitraka
Jewanti
Chandrasura
Harmal
Manjista
Nadihingu
Musta
Sunanda
Agnishikha
Talispatra
Tundakesi
Kuberakshi
Puskara
Kumari
Shalaparni
Prishnparni
Indravaruni
Ikshugandha
Pippalee

160
160
100
160
160
80
120
160
120
120
160
120
60
80
60
40
20
40
80

Ushan

Espand
Raktangi
carvi
Payasvini
Hattavilasini
Utpal
Yausahya
Gundra
Nakuli
Vanspatri
Dhatripatra
Shakrapushpi
Tundkeshi
Varuni
Paribhadra
Naktaumal
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(in gm)
12.0
4.0
5.0
10.0
10.0
5.0
3.0
4.0
8.0
5.0
5.0
2.0
4.0
2.0
10.0
i.0
6.0
4.0



APPENDIX XIX

The values for involution of gravid uterine horn in
individual crossbred cows without RFM

Weeks

Animal I II III Iv v vI VII VIII
Number

1 11.00 8.00 6.50 5.00 4.50 3.50 3.00 2.50

2 12.50 9.00 7.00 5.50 4.50 3.00 2.50 2.50

3 11.00 8.00 6.00 5.00 3.50 3.00 2.00 2.00

4 13.00 9.50 8.00 6.50 4.00 4.00 3.50 3.00

5 10.00 7.50 6.00 5.00 4.00 3.00 2.50 2.50

6 14.00 10.00 8.00 7.00 4.50 3.50 3.00 3.00

7 10.00 7.50 5.50 4.50 3.00 3.50 3.00 2.50

8 9.50 7.50 5.50 4.50 4.00 3.00 2.50 2.50

] 9.50 7.50 5.50 4.50 3.50 2.50 2.00 1.50

10 11.50 8.00 6.50 5.00 3.50 2.50 2.50 2.00

Mean 11.20 8.25 6.45 5.25 3.90 3.15 2.65 2.40

Standard *0.46 *0.28 +0.29 +0.26 +0.15 +0.14 $0.14 *0.14
error
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APPENDIX IV

The values for involution of nongravid uterine horn in
individual crossbred cows without RFM

Weeks

Animal I II III Iv \'4 vI VII VIIXI

Number
1 11.50 8.50 7.00 5.50 4.50 3.50 3.00 2.50
2 7.50 6.00 4.50 3.50 3.00 2.00 2.00 2.00
3 12.00 B8.50 7.00 5.00 4.00 3.00 2.50 2.50
4 8.50 6.00 4.50 3.00 2.50 2.00 2.00 2.00
5 9.50 7.00 5.00 4.00 3.00 2.50 2.50 2.50
6 10.00 7.00 5.50 4.00 3.00 2.00 2.00 2.00
7 9.00 6.50 5.00 3.50 3.00 2.50 2.50 2.50
8 8.00 6.00 5.00 4.00 3.00 2.50 2.50 2.00
9 9.50 7.00 $.50 3.50 3.00 2.50 2.50 2.50
10 7.00 5.50 4.00 3.00 2.50 2.50 2.50 2.50
Mean 9.25 6.80 5.30 3.90 3.15 2.50 2.40 2.30
Standard *0.49 $0.31 +0.30 +0.24 +0.19 10.14 +*0.09 0.08

error
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APPENDIX V

The values for involution of gravid uterine horn in
individual crossbred cows having RFM treated with Exapar

Weeks

Animal I II IIX Iv v vI VII VIII
Number

1 9.50 7.50 6.00 5.50 4.50 3.00 2.50 2.50

2 12.00 9.00 8.00 7.00 5.00 4.00 3.50 2.50

3 13.00 9.00 6.50 5.00 4.00 3.00 2.00 2.00

4 15.50 13.00 9.00 7.50 5.00 4.50 3.50 3.00

5 10.00 8.00 6.50 5.50 3.50 2.50 2.00 2.00

6 11.50 8.00 6.50 5.00 3.50 2.50 2.50 2.50

7 12.50 8.00 5.50 4.50 3.50 2.50 2.50 2.50

8 13.50 10.50 8.00 7.00 6.00 5.00 4.00 3.50

9 9.50 7.00 5.50 4.50 3.50 2.50 2.00 1.50

10 10.00 7.50 6.50 5.00 3.50 3.00 3.00 2.50

Mean 11.70 9.75 6.80 5.65 4.20 3.25 2.75 2.45

Standard +0.60 *0.54 +0.35 +0.33 *0.27 *+0.28 +0.22 +0.17

error

96




APPENDIX VI

The values for involution of nongravid uterine horn in
individualcrossbred cows having RFM treated with Exapar

Weeaks
Animal I IX III Iv v vI VII VIII
Number
1 8.50 6.50 4.50 3.50 3.00 2.50 2.50 2.50
2 11.00 7.50 5.50 4.00 3.00 2.50 2.50 2.00
3 10.00 7.50 5.50 4.00 3.50 2.50 2.50 2.00
4 13.00 10.00 8.50 6.00 5.00 3.50 3.00 2.50
5 9.00 6.50 4.50 3.50 3.00 2.50 2.50 2.50
6 8.00 6.00 4.00 3.00 2.50 2.00 2.00 2.00
7 10.50 7.50 5.50 4.50 3.00 2.50 2.50 2.50
8 13.50 9.50 7.50 5.50 3.50 2.50 2.50 2.50
9 10.00 7.00 5.50 4.50 3.50 3.00 2.50 2.50
10 8.00 6.00 4.00 3.00 2.50 2.50 2.50 2.50

Mean 10.15 7.40 5.50 4.15 3.25 2.60 2.50 2.35

Standard $0.58 *0.41 *0.44 *0.30 *0.22 +0.12 +0.07 +0.07

error
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APPENDIX VII

The values for involution of gravid uterine horm in individual
crossbred cows having RFM treated with Replanta

Weaks
Animal I II II1X v v VI VII VIII
Number
1 14.50 9.50 8.00 6.50 4.00 3.50 3.00 3.00
2 16.00 12.00 10.00 7.50 6.50 5.00 4.50 3.50
3 13.50 9.00 7.00 5.50 4.50 3.00 2.50 2.50
4 10.00 8.50 6.50 5.00 4.00 3.00 3.00 2.50
5 11.50 9.00 7.00 5.50 4.00 3.00 2.00 2.00
6 15.50 11.50 8.50 7.00 5.50 4.50 3.50 3.00
7 12.50 9.00 7.50 5.50 4.00 3.50 3.00 2.50
8 10.00 8.50 6.50 5.00 4.00 3.00 2.50 2.50
9 12.00 9.50 7.00 5.50 4.50 3.50 3.00 3.00
10 15.00 11.00 8.50 6.00 4.00 3.00 3.00 3.00
Mean 13.05 9.75 7.65 5.90 4.50 3.50 3.00 2.75

Standard *0.66 *0.38 +0.33 +0.25 +£0.25 #0.21 #*0.20 #0.13

error
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APPENDIX VIII

The values for involution of nongravid uterine horn in individual
crossbred cows having RFM treated with Replanta.

Weeks
Animal I II IXIX IV v vI VIiI VIII
Number
1 11.00 8.00 6.50 5.00 4.00 3.00 2.50 2.50
2 14.00 10.00 &8.00 6.00 4.50 3.50 3.00 2.50
3 9.50 7.50 6.00 4.50 3.50 3.00 2.50 2.50
4 9.00 7.00 5.50 4.00 3.50 3.00 2.50 2.50
S 10.50 7.50 5.00 3.50 3.00 2.50 2.00 2.00
6 12.50 9.00 7.50 6.50 4.00 3.00 3.00 2.50
7 13.50 9.00 7.50 5.50 4.50 3.50 3.00 2.50
8 12.00 8.00 6.50 5.00 4.00 .3.00 2.50 2.50
9 13.00 9.50 7.00 5.50 4.00 3.00 2.50 2.00
10 10.50 7.00 5.50 4.50 3.50 2.50 2.50 2.50
Mean 11.55% 8.25 6.50 5.00 3.85 3.00 2.60 2.40

Standard *0.51 +0.32 0.30 *0.27 10.14 *0.10 20.09 +0.06

error

99



The values for involution of gravid and non gravid uterus in crossbred cows having RFM and treated with Exapar

APPENDIX IX

Gravid uterine horn

Animal

Foetal membranes expelled cows (diameter in

Foetal membranes not expelled cows

o ™)
fonomowovovovie v :::n'::‘r hm wovovoviovm
11 95 750 600 550 450 300 25 250 2 1200 900 800 700 500 400 350 25
25 1000 800 650 550 35 250 200 200 3 1300 900 650 500 400 300 200 200
36 1150 800 650 500 350 250 250 25 4 15501300900 750 500 450 350 300
49 95 700 550 450 350 250 200 150 7 1250 800 550 450 350 250 250 250
5 10 1000 750 650 500 35 300 300 25 8 1350 1050 800 700 600 500 400 350
Nongravid uterine horn
6 1 85 65 450 350 300 25 25 250 2 1100 750 550 400 300 250 250 200
75 900 65 450 350 300 250 25 25 3 1000 750 550 400 350 250 250 200
§ 6 800 600 400 300 25 200 200 200 4 1300100085 600 500 350 300 2%
g 9 1000 70 550 45 35 300 250 25 7 1050 750 550 450 300 250 250 250
10 10 800 600 400 300 250 250 250 250 8 1350 950 750 550 350 250 250 250

100



APPENDIX X

The values for zone of inhibition of growth of organisms
around each antibiotic in individual crossbred cows having
RFM.

Animal Ampicil Chloramp Cloxac Furazo Gentam Kanam Oxytetra
number lin henicol illin 1lidone yecin yecin cycline

(mm) (mm) (mm) (mm) (mm) (mm) (mm)
1. 14 - - 24 15 23 -
2. - - - 25 21 16 12
3. - 1 - - 22 25 15
4. - 27 - 1 18 23 8
5. - 10 - 23 26 25 12
6. - 18 - 15 23 25 1
7. - 24 - 16 12 15 -
8. - - - 9 18 22 12
9. - 23 - - 15 - 17
10. - 23 - 1s 20 - 20
11. - 28 - 10 20 25 -
12. - 16 - 24 22 23 -
13. - 20 - - 17 18 -
14. - 25 - 12 19 18 -
15. - 24 - - 15 21 -
16. - - - 17 13 - 14
17. - 22 - - 20 20 -
18. - 13 - 13 25 23 9
19. - 20 - - 15 20 -
20. 15 25 - 14 18 13 11
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