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Effects on Negative Energy Balance of Tannin in Dairy Cattle
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Abstract: Tannins are polyphenolic compounds. Tannins are chemically divided into two main groups as hydro-
lysable tannins and condensed tannins. Tannins are used in ruminants in order to prevent ruminal tympani and
the formation of high methane gas.

In the present study, it was aimed to determine the effects of tannin on of negative energy balance metabolism in
dairy cattle.

Animals, after the physical examination, were divided into 2 groups as study (test group n = 10) and control
group (n = 10). Herbal extract (Quebracho Colorado) of tannin (Unitan Saica Inc., Argentina) which is appropri-
ate for animal use, was applied 90 gr per animal daily for 6 weeks (each 3 weeks in pre and postpartum period)
to animals in study group. While no any tannin or other additive was given to the animals in control group. Fae-
ces, blood and milk (only after parturition on days 7, 14 and 21) samples were collected from both group on 21%
day before parturition, during parturition and 7", 14" and 21% day from parturition. Beta hydroxybutyrate
(BHB), albumin, calcium, phosphorus, total protein, BUN, GGT, cholesterol and triglycerides from blood sam-
ples and milk urea nitrogen (MUN) levels from milk samples were evaluated. Difference between the groups for
BUN, MUN, calcium, phosphorus, triglycerides, albumin, total protein and GGT was not detected. However, a
decline was detected for BHB levels during parturition, 7", 14" (not statistically significant) and 21 (statistical-
ly significant) days after parturition in the study group compared to the control group.

As a result; in animals, as detected lower BHB levels in animals applied tannin in study group compared to the
control group, tannin can be used for the protection against negative energy balance.
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Siit Sigirlarinda Tanenin Negatif Enerji Dengesi Uzerine Etkisi

Ozet: Tanenler polifenolik bilesiklerdir. Tanenler kimyasal agidan, hidroliz olabilen tanenler ve kondanse
tanenler olmak tiizere iki ana gruba ayrilirlar. Tanenler ruminal timpani ve yliksek metan gazi olusumunu
engellemek amaci ile ruminantlarda kullanilmaktadir.

Sunulan ¢aligmada tanen maddesinin, siit sigirlarinda negatif enerji dengesi metabolizmasi lizerine etkisini ortaya
konulmast amaglanmistir.

Hayvanlar, genel saglik kontrolii yapildiktan sonra, ¢aligma (test grubu n=10) ve kontrol grubu (n=10) olmak
iizere 2 gruba ayrildi. Calisma grubuna dogum &ncesi ve sonrasi 3 hafta olmak iizere 6 hafta boyunca hayvan
basima 90 gr hayvansal kullanima uygun bitkisel 6z kapsayan (Quebracho Colorado) tanen (Unitan Saica Inc.,
Arjantin) ilavesi yapilirken, kontrol grubuna tanen veya bagska bir katki ilavesi yapilmadi. Her iki grubu olustu-
ran hayvanlardan dogum o6ncesi 21 giin, dogum an1 ve dogum sonras1 7., 14. ve 21. giinlerde diski, kan ve do-
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gum sonrasi haftalarda siit 6rnekleri alindi. Kan 6rneklerinden Betahidroksi butirat (BHB), albiimin, kalsiyum,
fosfor, total protein, BUN, GGT, kolesterol, trigliserid, siit 6rneklerinden; Sut tre nitrojen (MUN), diizeyleri
degerlendirildi. Gruplar arasinda BUN, MUN, kalsiyum, fosfor, trigliserid, albumin, total protein ve GGT deger-
lerinde fark bulunmadi. Bununla birlikte, ¢aligma grubundaki BHB diizeylerinde kontrol grubuna goére dogum
ani, dogum sonrasi 7. ve 14. giinde istatistiksel diizeyde olmayan ama 21. giinde istatistiksel diizeyde saptanan

bir diigme belirlenmistir.

Sonug olarak; tanen uygulanan gruptaki hayvanlarda ¢zellikle BHB dizeyinin kontrol grubundaki hayvanlara
gore diisiik degerde bulunmasi, tanenin negatif enerji dengesine karsi korumada kullanilabilecegini gosterebilir.

Anahtar Kelimeler: Tanen, negatif enerji dengesi, BHB, inek.

Introduction

The rapidly rising energy requirement of
the recently calved cows coincides with the time
when dry mater intake is reduced. In order to
sustain high levels of milk production; high
yielding dairy cows in that period mobilize fat
from body stores which results as elevated con-
centration of circulating ketone bodies in early
lactation. When carbohydrate levels are limited,
keton bodies are used by peripheral tissues as
source for energy. However, as the levels of
circulating keton bodies increse and sustains at
elevated levels, a state which is known as keto-
sis occurs. Subclinical ketosis of dairy cattle is a
condition characterized with presence of excess
levels of circulating ketone bodies in absence of
clinical signs of ketosis. Betahydroxybutiric
acid (BHBA) is used for determination of keto-
tic status of dairy cows as it is the most stable
keton body.

The main economic impact of subclinical
ketosis is related with decreased milk yield? and
increase in the average calving interval®™.
However it is also well documented that inci-
dence of perirarturient diseases such as displa-
cement of abomasum®, metritis®® and masti-
tis'®*® is higher in cows with elevated BHBA
levels.

In recent years, a significant increase in
our country's dairy farms has occurred. With
this increase, the incidence of metabolic disea-
ses is also increasing. Specifically, primary
clinic ketosis and sub clinical ketosis that occurs
as a result of negative energy balance and yield
losses associated with this problem is the most
important moment of our country.

Tannins are plant metabolites which are
many biological effects. Tannins can be benefi-
cial or dangerous, depending on the compo-
und’s structure, and on the dose for ruminants.
Especially, low amounts of tannic acid has an-
timutagenic, anticarcinogenic and antioxidant
effects'®?*. Tannis are considered to be antinut-

ritional factors that form indigestible complexes
with protein, polysaccharides, and minerals.”’.
The tannins have been divided into two groups
as the condensed and the hydrolysable. Tannins
has proved its efficiency by reducing the forma-
tion of ruminal methane gas to minumum®.
Hence, tannins have the anti-bloating effect.
Tannins due to specified properties are used in
the ruminant nutrition.

The present study aimed to investigate
the effects on protein metabolism and negative
energy balance of the added tannin (MGM-S®,
UNITAN SAICA Inc., Argentina) to ration.

Materials and Methods

Holstein dairy cows (n=20) in their se-
cond and third lactation with an expected cal-
ving date within the next seven days were selec-
ted for the study. All cows were from the same
herd and yield group, and the management and
feeding conditions were same for all.

Cows were housed in pre- and post par-
tum group pens, each maintained at 10 cows.
Tannin (MGM-S®, UNITAN SAICA Inc., Ar-
gentina), suitable for animal use including her-
bal extracts (Quebracho Colorado), was given
90 grams per animal.to animals in test group
(group 1) during week 6 (3 weeks prior to cal-
ving, calving after 3 weeks). However, the tanin
was not administered to control group (group
).

Blood samples were collected by jugular
venipuncture from each cow at 7 days before
expected calving date (cattle that calved more
than two days early or late were excluded from
the study and new ones were included), on the
calving day and at 7, 14 and 21 days after cal-
ving.

All blood samples were taken in the mor-
ning, approximately 6 hours after the morning
feed. At the time of each sample collection, all
cows were clinically examined. Animals with



disease such as metritis, mastitis, hypocalcemia,
clinical and subclinical ketosis, lameness pneu-
monia and enteritis that might affect the bioc-
hemical parameters were excluded of the study.

Blood samples were obtained by coccy-
geal vessels into 10 mL evacuated tubes contai-
ning clot activator and gel for serum separation
(Becton Dickinson and Company, Franklin La-
kes, NJ) (Becton Dickinson and Company,
Franklin Lakes, NJ), days 7. Before calving and
during weeks 1, 2 and 3 post calving. . Serum
samples were separated off by centrifugation for
15 minutes at 1000 g (for BHB testing within
1/2 h of collection. hemolyzed samples were
excluded to study. Serum samples were stored
at — 20 °C until analysed. Samples were centri-
fuged again after thawing before the assay.

From serum samples; albumin, calcium,
phosphorus, total protein, BUN, GGT, choleste-
rol, triglycerides levels were evaluated by an
accredited laboratory. Samples for Beta hyd-
roxybutyrate (BHB) were analyzed by manufac-
turer's recommended procedure and - hyd-
roxybutyrate meter (STAT- Site® Mp-HB,
Stanbio Laboratory, An EKF Diagnostic Com-
pany, Texas, USA). Using Stanbio STAT- Si-
te® MB-HB test strips.

To analyze blood glucose, FreeStyle Op-
tium Blood Glucose Test Strip (Abbott, Istan-
bul, TURKEY) was used. The blood samples
were taken from the coccygeal vessels. Blood
samples taken from the animals, directly on the
strip for the glucose measurement was instilled
Blood samples immediately upon receipt, with
the Blood Glucose Meter (Optium Xceed Blood
Glucose Meter, Abbott Inc, Istanbul, Turkey)
was measured quickly without waiting based on
the manufacturer's recommendations. Results
were recorded.

Milk samples were taken average 50 mL
at 10 and 20 days from all animals after calving.
Samples were sent to the laboratory immedia-
tely cold chains. During those days, average
milk yields at the groups were determined.

At 7. 14 and 21 days after birth from all
the animals, BHB levels in milk samples were
measured with rapid test strips (BHB milk®,
Healt Matete, DFI Co., LTD, 388-25, Gomo-
Ro, Republic of Korea).

Feacal samples were collected at 7 days
before calving, at 7. 14., and 21 days after cal-
ving from all the animals. The lenght of the
cellulose particles and the density of undigested
grain particles were evaluated. Later, the data
obtained were scored, as shown in Table-1.

Table 1: Scores of stool samples
Tablo 1: Diski érneklerinin skorlandiriimasi

Stool samples score

Porridge-like consistency and forms a dome-shaped pile 1

Large proportions of undigested grain or long forage
particles (pieces greater than 1.2 cm)

The presence of excessive amounts of mucus, large
proportions of undigested grain or long forage particles 3
(pieces greater than 1.2 cm), diarhea

Manure that appears foamy or bubbly, The presence of
excessive amounts of mucus, large proportions of undi-
gested grain or long forage particles (pieces greater than
1.2 cm), diarhea

2

Values are presented as mean + standard
error of the mean (SEM). For statistical evalua-
tions, the SPSS program package release 10.01
(SPSS for Windows, Release 10.01, Standard
version, Copyright® SPSS. Inc., 1989-1999)
was used. Analysis of variance was performed
using the General Linear Model procedure and
Repeated Measures of SPSS. Differences were
considered to be significant if P <0.05.

Results

Pre- and post-treatment laboratary data of
cows of both groups are presented in Table 2, 3,
4 and 5.

Serum calcium concentrations in both
groups decreased according to calving time.
Although this was not at statistical level, this
reduction was determined to be underway at
seventh day after calving in control group. In
contrast, it was observed that the calcium levels
increased in the study group after calving. In
comparison with before calving, phosphorus
levels shown a steady increase in the test group
after calving. However, this result was not sta-
tistically significant. In control group, according
to period before calving, phosphorus level sta-
tistically decreased during calving. This decline
continued on the seventh day after birth.

In the assessment of triglyceride levels,
although it was low at all the time of test group
according to control group, there was no signifi-
cant differences between the two groups¢ Ac-
cording to weeks before and after calving, it
was showed that serum glucose values were
high during partrution in both group (p <0.05).
The difference was not detected between the
groups at other weeks.
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Tablo-2: Evaluation of Blood Biochemical
Results

Tablo-2: Serum biyokimyasal parametrelerin
degerlendirilmesi

Table-4: Quantity of the average milk
between groups and within groups

Tablo-4: Gruplar ve grupigerisndeki sit ve-
rimlerinin ortalamasi
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10th. days 20th. days after
Parameter Grups  after calving calving
Meanx SE Meanx SE
The average Test 29.1+2.07 34.0+2.66
milk yield*
(Liter) Control 29.0+2.8 33.6+2,71

*Not significant between groups and within groups

Table -5: Scores of Stool Samples
Tablo-5: Diski 6rneklerinin skorlandiriimasi

7b. e?g?/: 10. day§ after  20. day§ after
Parameter Groups . calving calving
calving Meanz SE (mean+SE)
Meanx SE - -
Stool Test 1+08 1.81+0.20 1.5+0.14
Score  control 1+ 02 22+020 2.1+ 0.208°

group

Data are expressed as means + SEM. *P < 0.05;.

a, b, ¢, d, e: Differences between the values involving
different letters on the same row are found to be statistical-
ly significant.

A, B: significant difference between control and test
groups’ measurements at the same times.

Table-3: Comparison of MUN values
between groups and within groups

Tablo-3: MUN seviyelerinin gruplar ve
gruplar icerisinde karsilagtirilmasi

10th days after calving  20th days after calving

Parameter  Grups MUN (mg/dl) MUN (mg/dl)
(Meanz SE) ( mean+SE)
MUN* Test 12.1+0.5 11.4+0.5
(mg/dl)  Control 12.3+0.6 12.2+0.9

*Not significant between groups and within groups

Data are expressed as means + SEM. *P < 0.05;.

a, b, ¢, d, e: Differences between the values involving
different letters on the same row are found to be statistical-
ly significant.

A, B: significant difference between control and test
groups’ measurements at the same times.

Except for serum total protein values, the
purpose of evaluation of protein metabolism,
was determined no significant difference
between the groups in levels of serum albumin,
BUN and MUN. According to the data obtained
from this study, we cannot mention of a positive
or negative effect on protein metabolism of
tanin.

According to the score of stool, the struc-
ture of animal feces in the study group were
significantly better than the control group. In
particular, fecal score were significantly lower
the test group than control group on 20" day
after calving.

In evaluation of Beta hydroxybutyrate
(BHB), the most important diagnostic parameter
of the negative energy balance, have been iden-
tified as important points. In comparison with
the control group, BHB in test group signifi-
cantly decreased at twenty-first day after cal-
ving (p<0.05). In addition, BHB in the test
group compared to the control group was drop-
ped sharply in calving time, the seventh and 21"
days after birth, but there were no significant
differences between controls and tests.

In line with these results, while clinical
ketosis in an animal (n=1) and clinical hypocal-



cemia in an animal (n=1) occured in the first 3
weeks after birth in the control group, animals
in the study group did not encounter any meta-
bolic problem.

Although it is high in tannin-treated ani-
mals, compared to the control group, between
groups and within groups, there was not any
statistical significance in average milk yield
(Table-3).

Discussion

At the onset of lactation, even towards
the end of pregnancy period, energy consump-
tion of dairy cows is increased. If this energy is
not compensated, it is inevitable occurrence of
ketosis'*'**. Ketosis is a metabolic disorder
that primarily occurs sub clinical and clinical.
Clinical and subclinical ketosis are both charac-
terized by reduced milk yield, imparied repro-
duction efficiency, and increased secondary
diseases such as metritis, mastitis, abomasal
displacement®*18303L3%  Therefore, both clini-
cal and subclinical ketosis causes significant
economic losses. So, determined of incidence of
clinical and subclinical ketosis in dairy cows are
important. according to the results of the inci-
dence of clinical and subclinical ketosis, more
accurate methods of protection can be created.
This is one of the main objectives of the present
study.

Beta hydroxybutyrate (BHB) is the most
important diagnostic parameter of the negative
energy balance?**. The optimum BHB level
for clinical ketosis has been greater than 1.0
mmol/l serum BHB®. Some dairy cows can
have high keton bodies without abvious clinical
signs*°?®. Although BHB blood level is > 1.2
mmol / I, perhaps the only reflection is a reduc-
tion in milk yield. These cows are termed as
subclinical ketosis®.

Inpresent study, in comparison with the
control group, BHB in test group significantly
decreased at twenty-first day after calving
(p<0.05). In addition, BHB in the test group
compared to the control group was dropped
sharply in calving time, the seventh and 21th
days after birth. Tannins reduce degradation of
ruminal protein’*®. This effects on protein of
tannins is associated to their ability to form
hydrogen bond that are stable at rumenpH. Tan-
nin-protein complexes dissociate in the aboma-
sum, pH 2.5-3.0°?%, Thus, a part of the amino

acidssuch as lysine and methionine may be pas-
ses into small intestine without degradation in
the rumen. However, some authors"?" reported
that tannin-protein complex might be reform in
intestinal pH (about 5.5) and tannins might also
be able to inhibit the digestive enzyme in intes-
tinal. As a result, they inform that digestion of
intestinal might be impaired. Some researchers
are not participating in this opinion. Blytt et all,
1988 indicate that bile salts prevent the binding
of tannins to digestive enzymes such as trypsin
and amylase. Inaddition, Waghorn, G. (1996)*
emphasizes that ruminants can benefit from
dietary CT when the increases in protein flow
from the rumen exceed the reduction in the ab-
sorption of aminoacids from the intestine.
Inaccordance of all these statements, according
to control group, present in lower concentrati-
ons of BHB in the test group might be explained
by the greater availability of intestinal amino
acids such as methionine and lysine that are the
most important amino acids playing a role in
synthesis of glucose in ruminants.

Giving a high amount of tannins can re-
duce dry matter intake. Also the high amounts
of tannin may adversely affect the benefit from
feed®**. In present study, there were no Nega-
tive effect on voluntary food intake when given
90 g of tannin per animal. In addition, cccording
to the score of stool, the structure of animal
feces in the study group were significantly bet-
ter than the control group. This can be shown
that increasing the benefit from feed of the tanin
at the doses used.

According to HT, there are very few re-
ports on the toxic effect of CT*. Overall, the
findings of toxicity are characterised by ane-
roxia, depresion, ruminal atony, gastroenteritis,
hepatic and renal failure. In the present study,
none of the toxic effects mentioned in the tan-
nin-treated animals did not occur.

In conclusion, these findings show that
chebracho tannin, administered to cows 3 weeks
before and after parturition, had antiketogenic
effects by decreasing blood BHBA, suggesting
that tannin may be a valuable tool for protection
against the negative energy balance in dairy
cattle. Hovewer, to determine the effect on ne-
gative energy balance of tannins is a need to
further study.
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