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Abstract

MEASURING MICROBIAL PROTEIN SUPPLY FROM PURINE EXCRETION IN YERLI KARA
CATTLE IN TURKEY.

The urinary excretion of purine derivatives (PD) was measured in four Yerli Kara (Bos indicus)
bulls in two experiments, a fasting experiment lasting for 7 days and the other, where animals were
given a diet containing 30% wheat straw and 70% compounded feed at four levels of intake (40, 60,
80 and 95% of voluntary feed intake). In the second experiment, which was carried out according to a
4x4 Latin Square design, four animals receiving 60 and 95% levels of intake were also given a single
injection of 8-'^C-uric acid via a jugular catheter. In addition to the above two experiments, the
activity of xanthine oxidase and uricase in plasma, liver and intestinal mucosa obtained from Yerli
Kara cattle was also determined.

In the first experiment, fasting PD excretion averaged 0.691 (± 0.053) mmol/kg W°75/d.
Glomerular filtration rate (GFR), tubular load and net re-absorption of allantoin between pre-fasting
and fasting were statistically significant (P <0.05). In the second experiment the recovery of injected
8-14C-uric acid as total PD was 72.5 and 89.9% for 60 and 95% feeding levels, respectively. The
average recovery was 81%. Plasma kinetics measured by 8-l^C-uric acid indicated that the total
compartment pool size was 214.0 ( ± 43.8) and 250.3 L ( ± 29.5) for 60 and 95% feeding levels,
respectively. GFR, tubular load and net re-absorption of uric acid and allantoin were not affected by
feed intake. The allantoin:PD molar ratios changed between 0.78 to 0.93 for the four levels feed
intake. There were significant correlations between PD excretion (mmol/d), and DDMI (kg/d) and
DOMI (kg/d) (r = 0.99, P <0.01). The rate of PD excretion as a linear function of feed intake was 16.4
mmol/kg W075 DDMI, 19.8 mmol/kg DDMI and 22.7 mmol/kg DOMI. Xanthine oxidase and uricase
activities were; 1.34 (± 0.72) and 0.44 (± 0.05), and 0.13 (± 0.03) and 0.08 (± 0.03) unit/g fresh tissue
in liver and intestinal mucosa, respectively. In plasma xanthine oxidase activity was 5.0 (± 1.2)
unit/L while uricase activity was absent.

1. INTRODUCTION

The purine excretion technique has been developed and used to estimate microbial
protein supply in European breeds of cattle and sheep [1-3]. Species differences in purine
metabolism of ruminants are attributed to the level of endogenous purine excretion, the
utilization ability of exogenous purines and enzyme profiles which are involved in purine
degradation [4, 5]. The urinary excretion of purine derivatives (PD) (i.e. allantoin, uric acid,
hypoxanthine and xanthine) by different ruminants has been shown to be positively but not
linearly, related to digestible organic matter intake (DOMI) [6]. Only allantoin and uric acid
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are present in cattle. This is because in cattle, the activity of xanthine oxidase in the blood and
tissues convert xanthine and hypoxanthine into uric acid prior to excretion in the urine [7].

The current prediction models may not be suitable for all types of ruminants, and may
need to be refined and standardised to extend the methodology to breeds of cattle other than
European.

The objective of this study was the development and standardization of the prediction
equation for the estimation of microbial protein supply for indigenous (Yerli Kara) cattle in
Turkey. For this reason PD excretion, the response of PD to feed intake and the proportion of
plasma PD excreted in the urine were studied, along with the tissue profiles of enzymes
involved in purine metabolism.

2. MATERIALS AND METHODS

2.1. Experiment I Estimation of basal PD excretion (Fasting trial)

2.1.1. Animals and feeding
Four bulls (indigenous Yerli Kara cattle) between the ages of 2-5 years and of average

live weight 346 ± 79 kg were used in this experiment. They were given, 4.0 kg/d of a diet
containing 3.0 kg compounded feed (12 MJ ME/kg DM) and 1.0 kg/d wheat straw (6 MJ
ME/kg DM), for three weeks. The compounded feed containing 67% barley, 20% sunflower
cake, 10% wheat bran, 1% salt, 1.5% manner dust and 0.5% mineral and vitamin mixture,
was offered in two equal meals at 0830 and 1630 h. Straw was offered at mid day. At the
beginning of the fourth week daily feed intake was reduced stepwise within 3 days (60, 30,
and 0%, on day 1, 2 and 3, respectively), and thereafter the animals were fasted for 7 days.
During the experimental periods the animals were kept in metabolism cages and fitted with
urine collection aprons.

2.1.2. Urine and plasma sampling and analysis
After 2 weeks of adaptation total urine was collected daily into containers containing

10% sulphuric acid (final pH of urine was kept below 3), weighed, diluted and sub-sampled.
Urine samples were stored at -20°C until analysed. During week 3 of adaptation and fasting
periods, a 10 ml blood sample was taken daily into heparinized vacutainers from each animal,
at a fixed time (1400 h). Plasma was stored at -20°C until analysis.

Urine samples were analysed for total N [8], and urine and plasma samples were
analysed for allantoin, uric acid and creatinine [9]. Urine, allantoin and creatinine excreted
were expressed as umol/kg W°75/d. Basal nitrogen excretion was calculated in mg/kg W°>75/d.
Glomerular filtration rate (GFR) and renal clearance of allantoin and uric acid were estimated
using urine and plasma allantoin, uric acid and creatinine concentrations [10].

2.2. Experiment II Response of PD excretion to feed intake and measurement of the
proportion of plasma PD excreted in the urine

2.2.1. Animals, feeding and treatments
The same bulls used in Experiment I were housed in metabolism cages and fitted with

urine collection aprons. Animals were fed a mixed diet containing 30% wheat straw and 70%
compounded feed, as in Experiment I. The diet contained 90% DM, its N and OM contents
were 124 and 950 g/kg DM, respectively. The diet was offered twice daily at 0830 and 1630
h, in two equal meals. Fresh water was available freely. During the preliminary period, the
diet was given at ad libitum level of intake. Voluntary intake was measured for each animal
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over a period of 2 weeks. After the preliminary period, animals were fed at 4 fixed levels as
95, 80, 60 and 40% of the voluntary intake. Voluntary intakes were 8 kg/d for three bulls and
13 kg/d for the other. The treatments were allocated according to a 4 * 4 Latin Square design.
Each feeding period lasted for 3 weeks.

2.2.2. Urine and plasma sampling and analysis
During the last 10 days of each feeding period urine was collected daily, and during the

first 3 days of the collection period faeces were also collected in addition to urine. On the 3rd
day of each sample collection period, the animals were given an intravenous administration of
a tracer (8-l4C-uric acid, 52 mCi/mmol, Amersham Inst. Code CF Q9786) by single injection
via a jugular catheter. Due to the high cost of the tracer, its kinetics was only measured in 2
treatments (95 and 60% of the voluntary intake). 1 ml aliquots of tracer solution (300 jiCi)
was prepared and stored at -20°C. Aliquots were diluted to 50 ml with saline before injection.
Each animal received 45-47 ml of tracer (270-282 uCi). Urine was collected after 6h, and
thereafter daily until day 7 of the dose administration, and sub-sampled. Blood samples were
collected at 0.5, 1, 2, 3, 4, 6, 8, 12, 16, 24 and 28 h after tracer administration. Plasma and
diluted urine sub-samples were stored at -20°C until analysis. The activity of tracer solution
was estimated from the established linear response curve of counted activity vs amount of
tracer solution added.

Urine and plasma samples were analysed for allantoin, uric acid and creatinine [9]. Total
N in urine and faecal samples [8] and DM and OM in faecal samples were also determined.
Urine allantoin, uric acid and creatinine (mmol/d) and plasma allantoin, uric acid and
creatinine (mmol/L) were measured and GFR and renal clearance of PD were calculated using
plasma and urine values.

Urine and plasma sample preparation and analysis for 14C-activity were made according
to the procedures given in the IAEA TECDOC [10]. Recovery of administered 8-I4C-uric acid
in urine was calculated as the proportion of the administered dose excreted in the urine.
Fractional rates of clearance from the blood and pool size of compartments in the blood were
estimated using plasma 8-14C counts, following the method proposed by Chen and Franklin
[11].

2.3. Experiment III Measurement of xanthine oxidase and uricase activities in plasma,
liver and intestinal tissues

Samples of plasma, liver and intestinal tissues were taken either at the local slaughter
house (liver and intestine) or at the Lalahan Livestock Research Institute (plasma), Ankara.
All samples were collected randomly with respect to nutritional status, age, or sex.

2.3.1. Samples and preparation of tissue extracts
Jugular blood samples collected from six Yerli Kara bulls into heparinized tubes, were

centrifuged at 1 500 g for 15 min at 4°C and plasma was used for the assay within 2h.
Liver samples were taken from four bulls and washed in cold 0.15 M KCI solution, 30

min after slaughtering, blotted dry and frozen immediately. 3 g of liver sample was
homogenized in 27 ml 0.5 mM EDTA in 0.05 M KH2 PO4 (pH 7.5) in a glass homogenizing
tube with a Teflon pestle. The other steps of extraction were as described by Chen et al. [5].

Intestinal and liver samples were taken from the same animals. The first 30 cm segment
of the small intestine was taken and the lumen washed with cold 0,15 M KCI solution and
then with 0,05 M N-2-hydroxyethylpiperazine-N'-2-ethanesulphonic acid (HEPES) buffer
(pH 7.5) containing 0.25 mM EDTA and 0.25 mM phenylmethylsulphonyl fluoride (PMSF).
The segment of intestine was cut length wise and mucosal cells were taken with a spatula. 4 g
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of mucosal cell sample was homogenized in 36 mL of the HEPES-EDTA-PMSF buffer and
centrifuged, and the supernatant was dialysed at 4°C for 24 h against the same buffer. The
contents of the bag were centrifuged at 40 000 g for 30 min at 4°C and the supernatant was
used for determining the enzyme activity.

2.3.2. Xanthine oxidase and uricase activities
The activity of xanthine oxidase (XO) was measured as the rate of uric acid produced

when xanthine was incubated with plasma, liver or intestinal extracts. The activity of uricase
was measured as the rate of uric acid disappearance when uric acid was incubated with
plasma, liver or intestinal extracts. The activity of the enzymes was measured by
spectrophotometric methods [10]. One unit of XO activity was defined as 1 umol uric acid
produced per min at 37°C. One unit of uricase was defined as 1 |j.mol uric acid decreased per
minat 37°C.

2.4. Statistical analysis

The relationship between PD excretion and feed intake; plasma PD and creatinine
concentrations and urinary PD and creatinine excretion were examined by linear regression
analysis. Single-factor ANOVA was performed to compare the differences between PD,
creatinine and total nitrogen excretion measurements between the feeding and fasting periods
in Experiment I, and between the four levels of feed intake in Experiment II. The same
analysis was carried out to compare differences between recoveries of injected 8-14C uric acid,
plasma kinetic parameters (Experiment II), GFR and tubular load of PD in Experiments I and
II. The statistical analysis was aided by Mini tab.

3. RESULTS

3.1. Experiment I Estimation of basal PD excretion (Fasting trial)

Xanthine and hypoxanthine were not detected in Yerli Kara bull urine. Therefore, the
sum of allantoin and uric acid is regarded as the total PD excretion. Excretion of allantoin,
uric acid, total PD, creatinine and total nitrogen were different during pre-fasting and fasting
periods (Table I). The average excretion of total PD, and the relative proportions of allantoin
and uric acid in total PD were, 1011.8 (± 237) and 691 (± 53) umol/kgW 075/d, 0.93 and 0.94
and 0.07 and 0.06, for pre-fasting and fasting periods, respectively. The ratios of urinary PD-
N:total-N during pre-fasting and fasting were significantly different (P <0.001); the average
values were 0.88 (± 0.10) and 0.58 (± 0.10), respectively.

TABLE I. COMPARISON OF DAILY URINARY EXCRETION OF PD, CREATININE AND
TOTAL NITROGEN IN FOUR BULLS DURING PRE-FASTING AND FASTING

Allantoin (umol/kg W° 7Vd)
Uric acid (umol/kg W°"/d)
PD (nmol/kg W075/d)
Creatinine (umol/kg W° 75/d)
Nitrogen (mg/kg W°75/d)
PD-N:total-N (umol/kg W°75/d)

Pre-fasting
Mean
942.0a

73.3b

1011.8C

322.0d
354.0

0.88e

SD
239.5

18.2
237.5
92.0
96.0
0.10

Fasting
Mean
651.9a
39.5b

691.4C

427.0d

407.4
0.58e

SD
44.4
13.9
53.5
30.9
61.2

0.10
'•*>•<• *•< Mean values with the same superscripts in the same row are significantly different (a, c, e, P <0.001; b, P
<0.01;d, P<0.05)
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TABLE II. GFR AND RENAL CLEARANCE OF PD IN BULLS DURING PRE-FASTING AND
FASTING

GFR (L/d)*
Tubular load (mmol/d)'3

Allantoin
Uric acid

Net re-absorption (mmol/d)c

Allantoin
Uric acid

Pre-fasting(n=12)
Mean

614.0^

494.6^
28.1

421.Of
20.8

SD

100.0

16.0
10.0

16.0
10.0

Fasting (n= 12)
Mean

454.9d

233.4e
21.7

176.5*"
18.4

SD

92.0

52.9
3.0

47.1
3.4

* GFR (L/d) = Creatinine excretion in urine (mmol/d) -f- plasma creatinine (mmol/L)
b Tubular load of purine derivatives (mmol/d) = GFR (L/d) x plasma PD (mmol/L)
c Net re-absorption of purine derivatives (mmol/d) = Tubular load (mmol/d) - excretion in urine (mmol/d)
d e f Mean values with the same superscripts in the same row are significantly different (d, P <0.05; e, f, P <0.01)

3.2. Experiment 2 Response of PD excretion to feed intake and measurement of the
proportion of plasma PD excreted in the urine

Table III shows the recovery of injected dose of 8-14C-uric acid in urine of four bulls fed
at two feeding levels. The mean recovery was 72.5 (± 14.9) and 89.8% (± 3.9), for 60 and
95% levels of feed intake. Differences between the two periods were not significant. The
plasma kinetic parameters such as fractional rates and pool size of compartments 1 and 2 and
total pool size are shown in Table IV. The mean values of fractional rates (K2i, Ki2),
compartment pool size (V,, V2) and the sum of the V, and V2 were not significantly different
between the two feeding levels 60 and 95% of voluntary intake. The total pool size of
compartments 1 and 2 at 60 and 95% feeding level were 214.0 (± 43.8) and 250.3 (± 29.5) L,
respectively.

The GFR and renal clearances of allantoin and uric acid were not affected by level of
feed intake and therefore the data are not presented here.

TABLE III. RECOVERY OF INJECTED DOSE OF 8-14C-URIC ACID IN URINE OF FOUR
YERLI KARA BULLS FED AT TWO DIFFERENT FEEDING LEVELS

Level of feeding

BW (kg)
274
395
410
418

Mean
SD

60%
Recovery (%)

56
64
84
83
72.5

± 14.9

BW (kg)
480
402
420
442

95%
Recovery (%)

86
88
95
92
89.8

±3.9

The effect of level of feeding on daily excretion of allantoin, uric acid, creatinine, total
PD and total urinary nitrogen are shown in Table V. The differences between the four
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TABLE IV. PLASMA KINETICS OF 8-14C-URlC ACID INJETED INTO THE BLOOD OF FOUR BULLS FED WITH A DIET CONTAINING
30% WHEAT STRAW AND 70% COMPOUNDED FEED AT TWO DIFFERENT FEEDING LEVELS

Body weight

(kg)
410
420
274
280
418
442
402
402

Mean
SD

Mean
SD

Feeding level (FL)

(%)
60
95
60
95
60
95
60
95
60

95

Daily feed intake

(kg)
4.80
7.60
4.80
7.60
7.80
12.35
4.80
7.60

Fractional
K2P
1.607
0.596
2.048
2.373
2.645
1.388
1.582
1.387
1.97
0.50
1.44
0.73

rate
K12b

0.916
0.520
0.979
1.218
1.116
0.703
1.218
0.657
1.06
0.14
0.78
0.31

Vlc

80.4
123.5
48.6
80.0
75.4
89.5

103.4
85.0
76.9
22.5
94.5
19.7

Compartment pool
V2d

141.0
141.7
101.6
156.0
171.1
176.7
134.4
179.6
137.0
28.5

163.5
17.9

size (L)
Ve

221.4
264.3
150.2
236.0
246.6
266.2
237.8
264.7
214.0

43.8
250.3

29.5

SD, Standard deviation
a> b Fractional rate from compartment 1 to 2 or 2 to 1
c> d Poo! size of compartments 1 and 2
e Pool size of compartment 1+2



treatments were statistically significant (P <0.05). The daily total nitrogen excretion and the
ratio of PD-N:total-N increased with feed intake.

There were significant correlations between PD excretion (mmol/d) and DDMI (kg/d)
and DOMI (DOMI, kg/d). These relationships could be expressed as:

PD = 10.6 (± 8.7) + 19.8 (± 2.03) — for DDMI (r = 0.99, P <0.01) (1)

PD= 10.8 (±8.0) +22.7 ( ± 2 . 1 5 ) — for DOMI (r = 0.99, P <0.01) (2)

The mean values for the intercepts of equations 1 and 2 indicated an excretion of 10.6
and 10.8 mmol PD/d at zero feed intake which were equivalent to 0.156 and 0.158 mmol/d kg
W°-77d.

TABLE V. EXCRETION OF URINARY PD, ALLANTOIN, CREATINE, URIC ACID AND
TOTAL NITROGEN IN YERLI KARA BULLS FED AT FOUR DIFFERENT LEVELS OF
INTAKE

Purine derivatives
Level of feed intake (DOMI, kg/d)

2.06 (± 0.68) 3.26 (±0.66) 4.14 (±1.09) 4.87 (±1.76)

Total PD (mmol/d)
Allantoin (mmol/d)
Creatinine (mmol/d)
Uric acid (mmol/d)
Total N (g/d)

60ja(±11.8) 85.6b(±20.2)
53.9a(±15.1) 79.2b (±19.7)
15.4a (±4.8) 24.2b (±7.6)
4.6a (±1.3) 6.4b (±1.8)

35.8a (±10.7) 51.2b (±25.9)

98.4C(±17.7) 120.5d±25.6)
91.6C(±15.9) 95.1d(±4.8)

31.1d(±9.9)
12.0d(±4.6)

21.2C (±7.3)
8.ic (±2.5)

36.2C (± 9.2) 43.7 (±24.7)

Standard deviations within parenthesis
Mean values within a row with different superscripts are significantly different (P <0.05)

3.3. Experiment III Measurement of xanthine oxidase and uricase activities in plasma,
liver and intestinal tissue

Table VI shows the activities of xanthine oxidase (XO) and uricase in plasma, liver and
intestinal tissue of Yerli Kara cattle. The uricase activity was not detectable in the plasma and
reached a low value in the intestinal mucosa.

TABLE VI. ACTIVITIES OF XANTHTNE OXIDASE (E.C.1.2.3.2) AND URICASE (EC.l.7.3.3) IN
PLASMA, LIVER AND INTESTINAL TISSUE OF YERLI KARA CATTLE

Plasma (unit/L)

Liver (unit/g wet tissue)

Intestine (unit/g wet mucosal cell)

Xanthine
Mean

5.0
(n = 6)

1.34
(n = 4)

0.13
(n = 4)

oxidase
SD
1.2

0.72

0.03

Uricase
Mean

—

0.44
(n = 4)

0.08
(n = 4)

SD
—

0.05

0.03

75



4. DISCUSSION

4.1. Estimation of basal PD excretion

The profile of PD excretion in the urine of Yerli Kara cattle was similar to other breeds
of cattle [2, 4, 5]. The proportion of allantoin:total PD (0.94 ± 0.015) during fasting was
higher than the range (0.86-0.91) previously observed in cattle [2, 12]; similar values were
also obtained from pre-fasting period (0.93). Tissue enzyme profile (Table VI) supported this
observation with the high XO activities in plasma and liver.

Daily PD excretion during the fasting period was different from the pre-fasting period
(Table 1). PD excretion during fasting (691 umol/kg W O75/d), could be taken as an estimate
of the basal PD excretion, which was higher than the values of 428, 514 and 456 |j.mol/kg W
075/d reported elsewhere [2, 4, 13], but close to the value of 705 ^mol/kgW0 75/d reported by
Funaba et al. [14]. Lowering the intragastric infusion of energy into sheep to 25% of
maintenance requirement resulted in an increase in PD excretion by 28% in the work reported
by Giesecke et al. [15]; similarly our work showed that endogenous PD excretion increased
by 46% when the animals were changed from a pre-fasting diet to a fasting diet.

The proportions of total PD and nitrogen excretion to daily urinary creatinine excretion
of bulls were relatively constant during pre-fasting and fasting period. The mean PD-N:total-
N values of pre-fasting and fasting imply that this ratio may be used for identification of the
feeding level. The average GFR (L/d) values were significantly different between fasting and
pre-fasting periods (P <0.05) (614 ± 100 for pre-fasting vs 454.9 ± 92 for fasting). The results
obtained imply that plasma PD may provide a better indication of the influx of PD into blood
or of the output of PD in urine during pre-fasting than fasting of Yerli Kara cattle.

TLA and NAA (mmol/d) were different between pre-fasting and fasting periods. Net re-
absorption of allantoin during the pre-fasting period was higher than during fasting; only 76%
of TLA was re-absorbed during fasting compared to 85% during pre-fasting. However,
contrary to this, net re-absorption of uric acid (mmol/d) was 85% of TLU during fasting as
compared to 74% during pre-fasting. This indicates that uric acid is converted into allantoin in
the intestine or the liver by the enzyme uricase. Uricase enzyme profile of Yerli Kara cattle
(Experiment III) supports this findings. There was no uricase activity in plasma, however liver
and intestine uricase activities were 0.44 ± 0.05 and 0.08 ± 0.03 unit/g wet tissue,
respectively.

4.2. Response of purine excretion to feed intake and measurements of the proportion of
plasma purine derivatives excreted in the urine.

The average recoveries of injected 8-14C-uric acid in urine of four bulls fed at 60 and
95% of voluntary intake were 72.5 (± 14.9) and 89.8% (± 3.9), respectively. The recoveries at
two different levels of feed intakes were not significant but positively related to intake. The
average recovery for all four bulls was 81.2 % (mean of 16 measurements).

The percentage recovery of tracer in this study was in agreement with those reported for
cattle by other workers [2, 7]. Plasma kinetic parameters of the tracer were not different at
different levels of feed intake. Total compartment pool size was 214.0 L (± 43.8) for 60%
feeding level and 250.3 L (± 29.5) for 95% feeding level. GFR, TLU and NAA were not
significantly affected by intake restriction, although there was a tendency for these parameters
to increase with the decrease in feed intake. This tendency is consistent with data reported by
Daniel et al. [17], who showed that GFR was affected by intake.
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There was a significant increase in PD excretion to increasing level of feed intake. The
relationship was linear (r = 0.99, P <0.01) and the intercept which represents the endogenous
contribution of PD to urinary excretion was 10.6 (± 8.7) and 10.8 (± 8.0) mmol/d for DDMI
and DOMI, respectively. When expressed on the basis of metabolic body weight the
endogenous contribution was 219 umol/kg W°"/d. This was lower than the measured fasting
PD excretion of 691 umol/kg W°75/d in the fasting trial. The slopes of the regression lines
(19.8 mmol/kg DDMI or 22.7 mmol/kg DOMI) were close to previously reported values in
Bos taurus cattle [17, 18]. The molar proportions of allantoin:PD varied from 0.78 and 0.93
between the lowest and highest level of intake. The mean molar ratios 0.90:0.10 was similar
to previously reported values (0.90:0.10) [5, 19]. Since the ratios of daily excreted PD and
total nitrogen to creatinine were not different between feed intakes, they could not be the basis
for the variation of efficiency in Yerli Kara. The ratios of daily excreted PD-N to total-N
increased with feed intake, this proportion might be used as a feed intake index.

4.3. Xanthine oxidase and uricase activities in plasma, liver and intestinal tissues

The results indicate that Yerli Kara cattle have higher XO activities in plasma, liver and
intestinal tissues compared to values reported for European cattle [4]. Xanthine oxidase
activities in plasma and intestine were lower but higher in liver than values reported for
buffaloes [5]. The patterns of tissue distribution of XO activities in native cattle (Table VII)
were in agreement with the results of Chen et al. [5] and Al-Khalidi and Chaglassion [20].
The higher XO activities in the plasma, liver and intestinal tissue suggests that extensive
conversion of exogenous purines into uric acid takes place in the course of absorption, thus
making absorbed exogenous purines unavailable for direct incorporation into tissue
nucleotides. This conclusion has also previously pointed out by Balcells et al. [21].

Uricase activity was not detected in plasma of Yerli Kara cattle, in agreement with
previous results of Chen et al. [5, 21]. The absence of uricase activity in plasma could explain
the relatively high concentrations of uric acid in plasma, but apparently in contrast with a high
level of allantoin. Liver uricase activity was found to be higher than in the intestinal mucosa
(0.44 and 0.08 unit/g wet liver and intestine, respectively). According to this result uricase
activity appears to be confined to mucosal tissue in the digestive tract, and to the liver at
metabolic level.

In conclusion, it appears that the PD excretion is related to feed intake and PD excretion
could be used as an index to estimate microbial protein supply as well as to measure DDMI or
DOMI in Yerli Kara cattle. The endogenous excretion was estimated as 0.691 mmol/kg W
075/d and the average recovery of injected 8-14C-uric acid in urine was 0.81. Hence the
following model is suggested for Yerli Kara cattle of Turkey.

PD excretion (Y mmol/d) = 0.81 X (PD absorption, mmol/d) + (0.691 W °").
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