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SUMMARY

The objectives of this study were to examine the effects of tannin on
milk vield, blood metabolites and liver function (AST and ALT
enzymes) in dairy catile. A total number of 16 dairy cows were allotted
according to their milk production ,number of lactation and days in milk

to two treatment groups, 8 animals in each. A control group receiving no
tannin supplement and a tannin - treated group receiving supplemental
dietary hydrolizable tannin, added daily to the concentrate part of the
diet at 405 g per cow. All animals were fed a concentrate and roughage
diet to cover their requirements for maintenance and production, during
6 weeks "2 weeks preliminary and 4 weeks experimental periods”. Milk
yvield was recorded daily and blood samples were taken every week for
determination of some blood constituents, serum glucose, urea-nitrogen,
total protein, albumin, globulin, AST and ALT. Dietary tannin increased
(p<0.01) milk yield (2526 wvs. 23.09 kg/d). Daily milk yield was
improved by about 9%. Serum concentrations of glucose, total protein,
albumin and globulin tended to be lower in tannin - supplemented
animals. No significant differences were observed in the levels of AST
and ALT enzymes between control and tannin - treated animals. Serum
urea-nitrogen slightly increased due to tannin addition. It was concluded
that daily addition of tannin to the concentrates at 405 g per cow
improved daily milk yield without any deleterious effects on some blood
metabolites, serum glucose, urca-nitrogen, total protein, albuminand
globulin, and liver function (AST and ALT) in dairy cattlc,

Keywords: Dairy catile, tannin, blood.

INTRODUCTION

High producing cows consume high dictary protein, however due
to the physical limitation of feed intake by the rumen and a high
nutritional cost, nutritionists included the animal protein in-the diet to
maximize dietary protein. The use of such rations may be/or the cause of
mad-cow disease which has occurred in the U K and elsewhere. An other
method to maximize dietary protein in cow's ration is dietary tannin.
Tannin is a water-soluble bio - active natural organic compound of plant
origin (Lacks, 1989). Tannin protects dietary protein from hydrolysis in
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the rumen by forming insoluble complexes with protein (Spencer et al.,
1988). This complex is easily broken down in acidic condition
(Hagerman and Butler, 1989), consequently may increase the protein
digestion and amino acid availability in the small intestine. Recently,
dietary bypass protein and/or products containing rumen undegradable
protein have improved balance of digestible amino acids in the intestine
which increase milk production (Kudrna, et al., 1997). West ct al. (1993)
found that the increase of groundnut skins (containing 18 % crude
protein and 18.7 % tannin) in the diet increased dry matter (DM) intake
and milk and fat corrected milk (FCM) yields quadratically, and
increased both milk and FCM per DM intake linearly. Only limited
information is available about the effect of tannin on ruminants.
Therefore the objective of this study was to evaluate the effects of
hydrolyzable tannin on milk yield, some blood metabolites and liver
function (serum aspartic aminnotrasferase, AST and alanin
aminotransferase, ALT enzymes).

MATERIAL and METHODS

Animals and dict:

The present experiment was conducted on 16 dairy cows
(Braunvieh and Flickvich). The animals were maintained at an
experimental farm, Veterinary Medicine University, Vienna, Austria. All
animals were fed on roughages and concentrate diet according to their
body weight and milk production (NRC, 1987). Animals were fed and
milked twice daily at 4 am. and 4 p.m. They had free access water.
Animals were fed a control diet free from tannin supplement for 2 weeks
as a preliminary period. At the end of that period, they were divided into
two groups of 8 animals each. Both groups had similar milk yield,
number of lactation and days in milk. A control group receiving no
tannin supplements and a tannin - treated group receiving supplemental
dietary hydrolyzable tannin, added daily to the concentrate part of the
dict at 405 g per cow (about 2.7 % of feed DM). The amount of tannin
was calculated on the basis of the maximal protein escaped from
degradation in the rumen as 27 g tannic acid equivalent /kg of DM in
lactating dairy cows (Broderick, 1995).

Sampling and analytical methods

Milk yield was recorded daily. Blood samples were obtained

from all animals at the start of the experiment, then every week during
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the experimental period (4 weeks). Samples were collected by jugular
veinpuncture "2 hr after morning feed" then allowed to clot at room
temperature and serum was then separated by centrifugation "for 15
minutes" and decanted into clean dry plastic vials and stored at -20°C
until  analyzed. Serum  urca-nitrogen, albumin and alanin
aminotransferase enzyme (ALT) were determined using kits supplied by
Diamond Diagnostics (Egypt). Serum asparatic aminotransferase (AST)
concentration was determined using kit supplied by Sclavo Diagnostics
(Italy). Serum total protein and glucose concentrations were determined
using kits supplied by Biocon (Germany). Serum globulin concentration
was calculated from the difference between serum total protein and
albumin concentrations.
Statistical analysis:

Data of milk yield and scrum constituents were analyzed using
general linear model (GLM) procedure of SAS (1982).

RESULTS and DISCUSSION

Milk yield:

Table 1 shows that dietary tannin significantly (p<0.01)
increased overall mean milk yield (25.26 vs 23.09 kg/day). Daily milk
vield improved by about 9, 5, 12 and 13 % at the first, second, third and
fourth week of the experimental period, respectively. The overall mean
of milk yield was improved by about 9 % due to tannin treatment (Table
1). Hydrolyzable tannins form insoluble complexes with proteins in the
rumen. thus making them hardly digestible. It is assumed that this
complex is released at a low pH (below 2.5) in the abomasum, therefore
a larger proportion of the protein and amino acids arrives the small
intestine (Jansman and Longstaff, 1993). This causes an increase of post
- ruminal digestion andfor an increase of the amounts of nutrients;
particularly amino acids available for absorption, this may be the main
cause of icreased milk yield in tannin - treated animals. For this reason,
Ishigaki et al. (1994) found that when milk production level was about
25 kg, milk yield of cows fed 17 % crude protein (CP) diets were
increased more than those of cows fed 14% CP diets. In addition, Barry
et al. (1986) found that high tannin - containing plants increased plasma
growth hormone (GH) concentration in sheep. Kensinger et al. (1998)
found that milk yields of cows treated with bovine GH improved by
about 17 %.
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Table 1: Daily milk yield (kg) as influenced by dietary tannin in dairy cattle
[ Experimental week Control Tannin S.E. of LSM
1 2434° 26.41° 0.58 i
2 24.20° 25.33° 0.58
3 2229 24.94 0.58
e - 21.54" 2435° 058
Overall mean 23.09° 25.26° 0.29

Vaiues are lcast - squares means (LSM)} and SE = standard error of LSM.

Treatments: control = animals receiving no tannin supplement, Tannin = animals receiving
supplemental dietary hydrolyzable tannin, 405 g per cow daily.

a, b (p=0.01).

Metabolites:

The results shown in Table 2 indicate that added tannin on a level
of 405 g per animal and day decreased overall mean serum glucose
concentration. However the effect was only significant at the third weck
of the experimental period. This result may be connected with the
increase in milk production of tannin - treated animals (Table 1).
Oldenbroek et al. (1997) found that a higher milk yield was
accompanied with lower plasma glucose concentration. Furthermore,
propionate concentration in rumen liquor decreased significantly due to
tannin supplementation using rumen simulation technique (Kobeisy et
al. 1999). Propionic acid is the only one of the volatile fatty acids
produced by rumen fermentation that is a major source of glucose and
over 90 % of the absorbed propionate is removed from the portal blood
by the liver (Bergman, 1983). In animals fed large amounts of
concentrates, or otherwise grossly overfed, propionate probably can
account for two-thirds of the total glucose produced (Bergman, 1983).
The overall serum urea-nitrogen concentration was slightly higher in
tannin - supplemented animals than in controls. However, dietary tannin
increased (p<0.01) the serum urea-nitrogen by about 20 % at the fourth
week of the experimental period (Table 2). Similarly, Zhu and Filippich
(1995) found that the plasma urca concentration was significantly
elevated 48 hr after abomasal administration of tannic acid to adult
Marino ewes.
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Table 2: Serum glucose and urea-nitrogen concentrations (mmoi/l) as influenced
__by dietary tannin in dairy caltle

Experimental Glucose Urea-nitrogen
week
f o | Control | Tanuin SE Control | Tapnin SE
0 220 . |.73:89> 0.35 3.39 3.51 0.33
1 232 1.97 0.35 2.98 2.96 0.33
T 2.44 2.06 0.35 3.51 3.40 0.33
3 306 | 187 | 035 3.06 | 437 033 |
4 361 | Z6R 035 1 323% | 3i87° 0.33
Overall mean 2.72 2.49 0.16 325 5% |- —N0LS

Values are least - squares means (LSM) and SE = standard error of LSM.

Treatments: control = animals receiving no tannin supplement, Tannin = animals receiving
suppiemental dietary hydrolyzable tannin, 405 g per cow daily.

a, b (p=D.01); ¢.d (p=0.05)

The overall means of serum total protein, albumin and globulin
concentrations were slightly lower in tannin - supplemented animals
than in controls. Such decrease in total protein and globulin was
significant (p<0.01) at the fourth week of the experimental period (Table
3). Similarly, Zhu and Filippich (1995) found that plasma total protein
concentrations significantly decreased 24 hr after abomasal dosing of
tannic acid in sheep. Low serum total protein of tannin-supplemented
amimals may be due to the increase of protein uptake as a result of the
increase in milk production of treated animals (Table 1). In addition, the
decrease of scrum protein concentrations of tannin - supplemented
animals may be related to that dictary tannin increased growth hormone
(Barry et al,, 1986). This hormonal response results in a decrea.sed
plasma concentratxon of amino acids (Riis, 1983).

Table 3: Serum total protein, albumin and globulin concentrations (g/d])
_in dairy cattle as influenced by dietary tannin

| Experimental | Total protein [ Albumin___ Globulin

~ Week Control | Tannin | SE | Control | Tannin | SE | Control | Tannin | SE

) | 643 | 746 |040] 409 | 340 [017] 267 | 375 |04
1 706 | 705 |040] 4.04 369 1017[ 3.02 3.34 044 |

2 7.79 8.02 [040] 429 388 [017| 350 414|044

a8 8.13 747 1040 450 | 404 |07 363 | 342 044

4 8.40° | 6.70° |040| 392 431 [ 0.37] 449° | 239" |0.4a

Overllmean | 7.64 728 108 | 4.17° | 386" [0.08| 346 | 341 |020

Values are least - squares means (LSM) and SE = standard error of LSM.
Treatments: control = animals receiving no tannin supplement,

Tannin = animals receiving supplemental dietary hydrolyzable tannin,
405 g per cow daily. a,b (p<0.01).
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Serum Transaminases (AST and ALT):

The overall means of serum aspartate aminotransferase (AST)
and alanin aminotransferase (ALT) concentrations were slightly lower in
tannin-supplemented animals than those in controls, however such
differences were insignificant (Table 4). The level of aspartate
aminotransferase (AST) or L- alanine aminotransferse (ALT) in serum
have some value as indicators of liver damage because of their high
content in liver (Radostits et al. 1995). Low level of transaminases (AST
and ALT) indicate normal tissue destruction and subsequent enzyme
release (Coles, 1985). Zhu et al. (1992) found that liver lesions are
produced by oral dosing with tannin in mice but not in sheep.

Table 4: Serum aspartic aminotransferase (AST) and alanin aminotransferase
(ALT) concentrations (u/l) as influenced by dietary tannin in dairy cattle.

| Experimental | AST ALT i
Week Control | Tannin | SE | Control | Tannin | SE
0 5939 | 6739 | 625 | 946" | 634" | 0.73
1 6215 | 6497 | 625 | 714 | 560 | 0.73
) 2 | 6186 | 5082 | 625 | 748 | 6.09 | 0.73
A 3 | 5650 | 50.57 | 625 | 623 | 647 | 0.73
4 [ 5502 | 5087 | 625 | 662 | 812 | 0.73 |
| Overallmean | 59.00 | 5692 | 279 | 7.38° | 6.52° | 0.32

Values are least - squares means (LSM) and SE = standard error of LSM.
Treatments: control = animals receiving no tannin supplement,

Tannin = animals receiving supplemental dietary hydrolyzable tannin,
405 g per cow daily. a, b(p=0.01);c,d (p=0.06)

In conclusion: the addition of hydrolyzable tannin added daily to
concentrate diet at 405g per cow raised significantly milk production (by
2.17 kg/head/day) without any deleterious effects on the tested blood
metabolites and liver function (AST and ALT) in dairy cattle.
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