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ABSTRACT: The study was conducted on Jersey crossbred lactating cows maintained at the Instructional Livestock
Farm, College of Veterinary and Animal Sciences, CSKHPKY, Palampur (Himachal Pradesh), India. The lactating cows
were randomly divided into four groups, each group having six animals. T T,and T,group cows received Giloy stem
powder (150 g), or Fenugreek seed powder (150 g), and a combination of both the herbs (75 g of each) respectively, mixed
with the concentrate feed for 60 days while the control group () received only the concentrate. Blood sampling was done
fortnightly, from Day 0 to Day 75. Blood plasma samples were analyzed for Triacylglycerol (TAG), Total Cholesterol,
High Density lipoproteins (HDL) and Low density lipoproteins (LDL) plasma levels. It was found that fenugreek alone or

in combination with giloy was effective in lowering the Total Cholesterol and LDL levels (p<0.05) in the blood of lactating
dairy cows. TAG and HDL levels remained unchanged in control and treated animals. Feeding of giloy alone did not bring
about any reduction in lipid profile of the treated animals.
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INTRODUCTION mention in ancient Sanskrit literature liRbarak Samhita

Farm animals are reared for production to meet upnd Sushruta Samhiteas a potential healer of many
the demand for animal protein in human. Various moder@iseases. The root extract Bf cordifolia showed the
medicines are extensively used for production as well &y/polipidemic effect in alloxan diabetic rats (Stanley
treatment and prevention of diseases of animals, whig al1999). The root extract which is reported to have
can ultimately reach us through food chain (Pattanaydke hypoglycaemic and hypolipidemic effect was found
et al.2013). The use of plants as medicine is widespredd reduce serum and tissue cholesterol, phospholipids and
throughout the world. It is estimated that more than 35,000ee fatty acids (Stanlest al. 2000).
plant species are being used around the world for Oral administration of the alcoholic extract of
medicinal purposes (Dandotighal 2013). The modern T. cordifoliaroots for 6 weeks resulted in a significant
developments in the therapeutic field brought about geduction in blood and urine glucose and lipids in serum
rapid decline in traditional medicine, the plant-basednd tissues in alloxan diabetic rats. The extracts, however,
remedies are still having a crucial role as the potenti&lad no significant effect on total lipid levels in normal as
source of therapeutic aids in health systems all over tieell as in alloxan-treated diabetic rabbits (Stardegl.
world for both humans and animals (Chakraborty and003). It has been reported that extracts of the leaves of
Pal 2012). The present day allopathic system of medicine cordfoliahave insulin-like action and can significantly
suffers many obstacles in the way of achieving its targeteduce the blood glucose but not the total lipid levels in
Discovery and development of newer drugs to replacgormal rabbits and in alloxan-induced diabetic rabbits
ineffective or less effective drugs is a continuougWadoodet al. 1991). FenugreeKT(igonella foenum-
phenomenon in modern medicine (Pattanayetkal. graecun) is a leguminous herb cultivated in India. The
2016). Giloy Tinospora cordifolid, also known as endosperm of the seed is rich in galactomannan and the
guduchi,occupies the top spot imyurvedic Materia young seeds mainly contain carbohydrates and sugar.
Medica and it has been designated @Rasayana Mature seeds contain the amino acid, fatty acid, vitamins
(Bhattacharyya and Bhattacharya, 2013). This plant findgnd saponins. The main chemical constituents of
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fenugreek are fibres, flavonoids, polysaccharideslable 1. TAG (mg/dL) in the blood plasma of lactating
saponins and polysaccharides and some identifiegpws treated with herbal supplements and control group
alkaloids such as trigonelline and choline (Toppal. (MeanzS.E.).

2009). Fenugreek seed extract has been repqrtedépoup Day 0 Day 15 Day 30 Day 45 Day 60 Day 75
decrease total cholesterol, VLDL and LDL levels in the
blood of rats (Petiet al. 1993). It is in agreement with T~ 10.75 10.95 1043 1080 10.95  11.00
the studies in later years that fenugreek treatment  +0.69 056 *0.39 +1.08 0.39  +0.49
selectively reduces the LDL and VLDL fractions of total
cholesterol without any toxicological effects (Al-Habori T,
and Raman 1998). HDL fractions showed an opposite
trend (p=0024) in rats fed with fenugreek-soluble dietary 10.13 965 882 910 8.88 0.87
fiore whereas triglycerides, cholesterol and LDL were > ,5g7 +1.01 +093 +1.12 +1.36 +1.24
found to decrease significantly (Hannanal. 2003).

Fenugreek saponins and galactomannan induce a notagle 10.95 10.73 830 8.78 9.88 10.52
delay in the absorption of LDL and triglycerides along ° 1.16  +0.57 +0.84 +0.69 +0.86  +0.78

with a remarkable increase in levels of HDL. Saponin
P igures with different superscripts (a, b, ¢) differ significantly

fraction significantly increased the hepatic glycoge <0.05) between rows, ontrol, T- Giloy, T,-Fenugreek,
content and suppressed the blood glucose level (Hamdgn Both (Fenugreek+Giloy)

et al. 2010). Saponins have been indicated to be thée
hypocholesterolemic component in fenugreek seeds thBlood samples from experimental dairy cows were
interact with bile salts in the digestive tract (Stark andollected at regular intervals of 15 days till Day 75 of the

11.8¢ 9.8 9.73 10.20 9.13 12.30¢
+1.17 +1.06 *0.87 +0.94 +0.96 +1.14

Madar 1993). experiment. First sampling was done a day before the
start (Day 0) of feeding trial. Blood samples were
MATERIALS AND METHODS collected in clean screw capped heparinised centrifuge

The study trial was conducted on Jersey crossbretibes aseptic venipuncture technique in the morning
healthy cows in various stages of lactation, maintainedorking hours of the farm. All necessary precautions were
at the Instructional Livestock Farm, College of Veterinarjaken to avoid any contamination and deterioration to
and Animal Sciences, CSKHPKYV, Palampur (Himachablood collected. The harvested blood plasma was then
Pradesh) after approval of study from Directorate o$tored at -20°C till further analysis. The blood plasma
Research, CSKHPKV. Necessary permission folipid profile (TAG, Cholesterol, HDL and LDL) was
conducting the trial was obtained from Inchargedetermined using biochemical estimation Kkits
Instructional Livestock Farm. The experimental animal§Manufactured by Agappe Diagnostics Ltd., Agappe Hills,
were maintained in loose housing system, under standdgdstt. Ernakulam Kerala, Indjpon automatic blood
feeding and management conditions being followed dxiochemistry analyzeMispa Nano, AgappeThe results
Livestock farm. The animals were fed twice daily and0 obtained in the study were analyzed using computer
wateredad libitum The major fodder provided to the software ‘SAS Enterprise Guide’. The data was analyzed
cows during entire study consisted of Setaria grass, MaiB¥ using ANOVA at 5 per cent level of significance.
fodder, Sorghum, local grass. In addition, the animals
were also offered concentrate during milking time RESULTS AND DISCUSSION
(Table 5). Total Plasma Lipid Profile

The Jersey crossbred lactating cows randomly divided i) Triacylglycerol (TAG)
into four groups, each group having six animals. Each The TAG (mg/dL) in the blood plasma of lactating
group had two animals each for early, mid and lateows treated with herbal supplements and control are
lactation. T, T,and T,group cows received Giloy stem tabulated irTable 1.
powder (150 g), or Fenugreek seed powder (150 g), andTAG values were found to be in the normal
a combination of both the herbs (75 g of eachphysiological limits of 0-14mg/dL (Kanekat al2008).
respectively, mixed with the concentrate feed for 60 dayphe values observed in this study varied between
while the control group () received only the concentrate. 8.30+0.84 and 12.30+1.14 mg/dL in lactating dairy cows.
The concentrate fed was same for all the groups and in TAG values in the case of control JTgroup were
an amount as per the managemental practices of farfound to be in normal range and slight variation was
The herbal treatment was administered at a fixed timgbserved during the study. However, no specific pattern
daily i.e. afternoon milking hours to all the animals till could be identified. The treatment groups (I, and T)
day 60 of the experimental trial mixed in the concentratéollowed a similar trend in plasma TAG values. As this
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Table 2. Cholesterol (mg/dL) in the blood plasma of
lactating cows treated with herbal supplements and control
group (Mean£S.E.).

Table 4. LDL (mg/dL) in the blood plasma of lactating cows
treated with herbal supplements and control group
(MeanzS.E.).

Group Day0 Day15 Day30 Day45 Day60 Day75 Group Day O Day 15 Day 30 Day 45 Day 60 Day 75
T 163.48> 159.00°162.43° 167.43> 175.8%% 177.23% 53.6% 4828 48.48 51.1% 54.88> £3.78
° %265 £326 4759 459 £295 .12 % 4202 #4.61 #4.35 288 +1.90  +1.53
T, 170.52 156.82v¥163.33 156.22 158.30* 182.5¢* 5060 54.73 54.63 56.67 53.50° 67.77
570 £11.99 £11.86 +9.07 £11.29 +11.15 T1 +266 +5.81 +6.50 +598 +5.19 +6.96
T 156.62 136.369147.47 148.54 129.63 14873 T 56.4F 50.43" 51.04> 48.52° 42.72 55.8%
2 +12.79 +7.36 1059 +10.15 +8.82 #1111 2 +4.89 454 +£3.40 +2.09 +2.68 +3.52
T, 152.485 132.98' 149.95° 152.32° 129.88 161.68% T 51.38" 44.09 46.13" 46.09° 40.68¥ 55.36
+8.04 +7.42 +7.64 +3.29 +2.25 +11.52 +4.96 +4.19 +3.90 +1.99 =+1.68 +2.02

Figures with different superscripts (a, b, c) differ significantlyFigures with different superscripts (a, b, c) differ significantly

(p<0.05) between rows.

(p<0.05) between rows.

Figures with different superscripts (x, y, z) differ significantly Figures with different superscripts (x, y, z) differ significantly

(p<0.05) between columns.
T,-Control, T- Giloy,
(Fenugreek+Giloy).

T,-Fenugreek, T Both

Table 3. HDL (mg/dL) in the blood plasma of lactating cows
treated with herbal supplements and control group
(MeanzS.E.).

(p<0.05) between columns.
T,-Control, T- Qiloy, T,-Fenugreek, FBoth
(Fenugreek+Giloy).

Table 5. Composition of concentrate feed supplied to
dairy cows (per 100kg).

Group Day 0 Day 15Day 30 Day 45 Day 60 Day 75 Ingredient Quantity Ingredient Quantity
(kg) (kg)
T 117.76° 115.08122.03" 116.85"124.65 122.07" : , :
° 4215 4335 #382 +113 +247 058 Maize 30 Mineral Mixture 3
112.38 106.82114.30 114.60 11858 121.33 /heatBran 10 Urea 1
T, +5.07 +7.72 +10.16 +7.06 +7.17 +6.69 Deoiled Rice Bran 15 Cottonseed Cake 8
T 11237 104.75109.55 108.08 110.72 114.1¢  GroundNutCake 10 Soya flakes 5
2 $8.41 +8.91 #8.91 +7.32 832 +6.54 Lime Powder 1 Mustard Cake 9
T 109.63 102.68109.13 114.73*114.73° 126.33  Molasses Bypass fat 1
3
+4.23 +1.89 $4.14 +3.45 1571 +6.18 gy; 1 Total 100

Figures with different superscripts (a, b, c) differ significantly
(p<0.05) between rows.

T,-Control, T- Qiloy, T,-Fenugreek, FBoth
(Fenugreek+Giloy).

ii) Cholesterol

The cholesterol (mg/dL) in the blood plasma of
lactating cows treated with herbal supplements and
pattern was seen in control as well as treatment grougsntrol group are depicted below in Fig. 1 and tabulated
hence the variation cannot be attributed to herbah Table 2.
supplementation. No variation among and between the The plasma cholesterol values varied between
groups was observed statistically, thus herbal29.63+8.82 and 182.50+11.15 mg/dL in the present
supplementation was observed to exert no particulatudy. Very few references are available regarding normal
effect. The depression in TAG values towards day 3@alue of parameters of lipid profile study. The value of
could possibly be due to side effect of vaccination. Mahdotal cholesterol was within normal range of 65 to 220
and N.M.B (2013) found no significant effect on TAG mg/dL (Jackson and Cockcroft 2002).
level in fenugreek fed Friesian cows as compared to In the control (T) and the treatment groups (T,
control animals. However, Hannat al(2003) and and T)) a decline was observed on day 15. The cholesterol
Hamdenet al(2010) documented a decline in plasmavalues in control group remained statistically similar as
TAG values on fenugreek extract supplementation ithe trial progressed. The plasma cholesterol concentration
diabetic rats. Dhingrat al(2011) reported lower TAG in giloy fed group (T) group did not show much variation
levels in rats treated with cordifoliastem extract. during herbal supplementation. The plasma cholesterol
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Plasma Cholesterol of Fenugreek are well documented. Nasser (2013) and
200.00 Maher and Nadya (2013) reported a decline in plasma
_ 18000 cholesterol levels on fenugreek supplementation in dairy
E iggg ﬁ — Control (T0) cows. In group Tthe deglim_e_on day 60 in plas_ma
2o ——Giloy (T1) cholesterol values was significant. As these animals
% 000 rengreekr2)| - received both fenugreek and giloy, the cumulative effect
S s000 ——Both(13) of both the herbs probably lowered the plasma cholesterol
60.00 ‘ ‘ ‘ ‘ ‘ ‘ levels in this group.
Day0 Day15 Day30 Day45 Day60 Day75
Fig. 1. Cholesterol (mg/dL) in the blood plasma of lactating i) HDL
cows treated with herbal supplements and control group. The HDL (mg/dL) in the blood plasma of lactating
cows treated with herbal supplements and control group
Plasma HDL are depicted below in Fig.ghd tabulated iffable 3.

130.00 In a study, the normal level of HDL in cow was reported

2 11000 v“i — comi(ro) | to be 111.75+3.48 mg/dL (Petkoed al. 2008). The
E 9000 ——Giloy (T1) plasma HDL values in the case of contrq)) @roup and
§ 70.00 ‘ ‘ ‘ ‘ Fenugreek (T2) treatment groups(JTT, and T) with a slight decline on

Day0o Day Day Day Day Day  ——poth(T3) day 15 showed were found to be statistically similar

15 30 45 60 75 during the trial. The HDL values in treatment groups

Fig. 2. HDL (mg/dL) in the blood plasma of lactating cows jollowed an increasing trend till completion of the trial.

treated with herbal supplements and control group. The increasing trend in T3 group is statistically similar

thus no change is attributable to the herbal

Plasma LDL supplementation and its withdrawal. The trend was

80.00 similar in control and treatment groups.Various research

70.00 workers documented an increase in plasma HDL levels

60.00 \{ —— Control (T0) on herbal supplementation. Vetrivadiveleinal (2012)
50.00 w revealed that the aqueous extracfTofcordifolia was

——Giloy (T1)

40.00

30.00
20.00 T T T T T 1 ——Both (T3)

LDL(mg/dL)

found to increase HDL concentrations in blood of
streptozocin-induced diabetic rats. Hanearmal (2003)

and Hamderet al(2010) reported an increase in blood
Pav0 Dy Dav. Doy Dav. Do HDL levels of the rats fed with fenugreek diet.

Fenugreek (T2)

Fig. 3. LDL (mg/dL) in the blood plasma of lactating cows iv) LDL
treated with herbal supplements and control group. The LDL (mg/dL) in the blood plasma of lactating
cows treated with herbal supplements and control group
concentration in the cows receiving fenugreek seeare depicted below in Fig. 3 and tabulated in Table 4.
powder or a combination of fenugreek and giloydfid In a study, the normal level of LDL in cow was reported
T,groups) was significantly lower on day 60. Theto be 82.75+ 4.25 mg/dL (Petkow al. 2008). No
elevation in plasma cholesterol levels on day 75 wagariation was observed in LDL values of group till
observed in control as well as the treatment group. Thuday 60 but increased to a significantly higher value on
it cannot be attributed to herbal supplementation. Thiday 75. In Tgroup the LDL values decreased non-
could probably due to a longer withdrawal peri@dl5 significantly from day O to day 60 to a lower value as
days of herbal supplementation. A slight variation wasompared to control group. I d@nd T,group a reduction
observed in the control group from day 60 to 75 of trialin plasma LDL values was observed on day 60 in
The decline in Tgroup on day 60 when giloy was beingcomparison to day 0 values within the group. The decline
fed to the animals was statistically non-significant invas also found significant in comparison withgfoup.
comparison to control group. Hypolipidemic effect ofOn day 75, mean plasma LDL levels were found to be
Giloy supplementation has been reported by manlgigher as compared to day 60 values in all the treatment
workers (Stanlegt al1999 and Stanlegt al2003). The groups.
researchers documented the significant reduction in blood In group T, the decreasing trend in LDL levels during
lipid levels in alloxan diabetic rats. In fenugreek fed cowthe period when giloy was being fed to the animals, was
of group T, the reduction in plasma cholesterol levelsstatistically non-significant. Hypolipidemic effect of giloy
was significant on day 60. Hypocholesterolaemic effectsupplementation has been reported by many workers
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(Stanleyet al.1999 and Stanleyt al2003). The and liver function of diabetic rats. Biotechno Bioproces Engine
researchers documented the significant reduction in bload: 745-753.

lipid levels in alloxan diabetic rats. In fenugreek fed cows
of group T, the reduction in plasma LDL levels was H,annan JMA, Rokeya B, Fawque O, Nahar N,
significant. Hypocholesterolaemic effects of Fenugreelosinuzzaman M, Azad Khan AK, Alia L (2003) Effect of
are well documented. Nasser (2013) and Maher aﬁ&luble dietary fibre fraction ofrigonella foenum graecum
Nadya reported a decline in LDL levels on fenugree?n glycemic, insulinemic, lipidemic and plateletaggregation
supplementation in dairy cows. The Fenugreek saponigitus of Type 2 diabetic model rats. J Ethnopha#@a73-
and galactomannans have been reported to deldy:

absorption of LDL cholesterol by Hamdenal(2010). Jackson PGG, Cockcroft PD (2002) Clinical examination
In group 'I;al_so the decll_ne in LDL values was S|gn|f|cant.0f farm animals. Blackwell Sci, Inc. 303.

As these animals received both fenugreek and giloy, the

cumulative effect of both the herbs probably lowered the Kaneko J, Harvey J, Bruss M (2008) Clinical Biochemistry

plasma LDL levels in this group. of Domestic Animals (8" edn.). Academic Press, Inc. 882-
888.
CONCLUSION Maher A, Nadya MB (2013) Effect of using Fenugreek seeds

The plasma lipid profile (TAG, Total Cholesterol, HDL o, ik yield and some blood characteristics in local
fand LDL) \_/alues of giloy fed anlmalslo'lfemalned lower friesiancowsJ Tikrit Univ Agri Scil3(2): 70-75.
in comparison to control group but the differences were
non-significant. In Tand T, groups too, the plasmallipid ~ Nasser AK, Shams Al-dain QZ, Abou, Mahmood (2013)
profile values were lower than those in the control grouf'sing fenugreek seeds powder as a feed additive in rations of
and the differences for Total Plasma Cholesterol and LDEharabi local cows and its effect on some hematological and
were significant on day 60. The decline was observed triochemical parameters. Iraqi J Vet 3€(1): 13-19.

individual lipid profile components on day 15. These Pattanayak S, Maity D, Mitra S, Debnath PK, Mandal TK,

al:l‘;%ndyopadhyay SK (2013) Use of fresh parts of medicinal
plants for health and production in livestock — a new concept
of farming. Explor Anim Med Res 3(1): 7- 16.

were subjected to vaccination (Raksha-Triovac (FM
HS-BQ) during the study trial on day 5.

Pattanayak S, Mandal TK, Bandyopadhyay SK (2016)
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