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EFFECT OF AQUEOUS EXTRACT PLANT MIXTURE
ON LIPID PROFILE AND HEPATOTOXICITY
OF BROILER CHICKS

A research study was conducted to find the effect aqueous extract mixture of Zingiberofficinale, Carumcapticum,
Withania somnifera, Trigonella foenum graecum, Silybummarianum, Allium sativum and Berberis lyceum on the growth
performance of internal organs, lipid profile and hepatotoxicity of broiler chicks. A total of 240 day old chicks were
purchased and were reared for 35 days in summer month. The birds were raised on conventional deep litter system, in open
shed and all the pens/cages were placed in the same shed to ensure the same environment for all of the groups. Each pen was
provided with a feeder and drinker. This aqueous extract mixture of plant was then mixed in drinking water of chicks at the
rate of @ 0.0, 5.0, 10.0 and 15.0 ml/L for group A, B, C and D, respectively while group A served as a control. Feed and
water were provided on calculated basis. Total numbers of chicks were divided into four groups (A, B, C and D) each having
60 chicks. Each group was further subdivided into three groups (replicates) each having 20 chicks. The data were recorded to
explore the effect of infusion based plant mixture on the lipid profile and hepatotoxicity. AST and ALP had significantly
(P<0.05) decreasing trend in groups B, C & D. ALT was significantly (P<0.05) lower in Group B. Group D had significantly
(P<0.05) lower cholesterol, Triglyceride and LDL and higher HDL values. Serum protein were significantly (P<0.05) higher
in group A. Group B @ 5.0 ml/L of Aqueous Extract water to improve liver function. Lipid profile could be well controlled,
while using plant mixture extract @ 15.0 ml/L of water. Therefore the use of these medicinal plants is of great concern
especially for broiler hepatic-toxicity and lipid profile.
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Formulation of the problem. Feed has a pivotal role for net return from the poultry Industry,
because 80 % of the total input cost is spent on feed purchase. With the passage of time, meat
requirement has increased. For health maintenance, nutrition in terms of macro and micro-nutrients
play a major role in livestock production. In Pakistan the available animal protein is insufficient for
human utilization because of too much high price of meat which is out of public approach and hence,
it affects the health and fitness of the population (Farooq et al., 2001). To ensure more net return and
to minimize high expenditure on feed are the main challenges, for which many research plans have
been practiced such as introducing feed supplements and feed additives. Pakistan is an agriculture
country and livestock is the most important sector of our country. It contributed to agriculture sector
about 55.9 % while it contributed 11.8 % to the national GDP (Pervez et al. 2005). In the past the
major growth promoters were antibiotics. The provision of quality of protein by the poultry in the
form of meat and egg has diverted the attention of nutritionists to emphasize on the quality of balanced
ration of poultry feed. Feed additives, including antibiotics play a key role in the proper utilization of
feed ingredients with the objective to improve their feed efficiency. As a result negative effects have
been experienced in the accumulation of residues and development of resistance of microorganisms
against antibiotics therefore; the prevention of harmful diseases is a great challenge for the scientists in
the present scenario. Present research is looking for natural alternative to antibiotics because of their
residue and subsequent resistance to bacteria (Lee 2004).
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At present the scientists are working to improve feed efficiency and growth rate of livestock using
useful herbs. To cope with the shortage of animal protein availability, it is necessary to enhance the growth
of small livestock with minimum cost. Livestock plays a vital role in developed countries in terms of food,
financial and social aspect (Abu-Dieyeh and Abu-Darwish 2008). There is little published data concerning
with using Zingiber officinale, Carum capticum, withania somnifera, Trigonella Foenum Graecum,
Silybum marianum, Allium sativum and Berberis lycium, as a natural feed additive in poultry nutrition.
These plants have been reported for various functions like antibacterial, antiseptic, anti-inflammatory, anti-
parasitic and immunological properties. Therefore the use of these medicinal plants is of great concern
especially for broiler hepatic-toxicity and lipid profile. The objective of this project was to evaluate the
effect of medicinal plants on lipid profile and hepatic-toxicity of broiler chicks by using them in drinking
water. In order to explore the effects of Zingiber officinale, Carum capticum, withania somnifera,
Zingiberofficinale, Carumcapticum, Withania somnifera, Trigonella foenum graecum, Silybummarianum,
Allium sativum and Berberis lyceum, the powder of all these was used in drinking water to see the effect
on Lipid Profile and Hepatotoxicity.

Material and methods of research. The current study was performed at Department of Poultry
Science, University of Agriculture, and Peshawar Pakistan after the approval of the Local Ethics
Committee under approval No: Agri-781 on 25-08-2018.

The experiment was conducted in completely randomized design (CRD). A total of 240 zero day
old commercial broiler chicks were purchased from the local market and were divided into four groups
A, B, C and D. Each group was further divided into three replicates having 20 chicks/replicate. The
birds were raised on conventional deep litter system, in open shed and all the pens / cages were placed
in the same shed to ensure the same environment for all of the groups. Each pen was provided with a
feeder and drinker. The experiment lasted for 35 days.

Application of plant mixture to drinking water. Experimental plants (Zingiber officinale, Carum
capticum, Withania somnifera, Trigonella foenum graecum, Silybum marianum, Allium sativum and
Berberis lycium) were purchased from local market. The plant parts (fruit, leaves, and root) were cut into
small pieces, and then were dried and grinded into powder form. Five gm from each of plants powder was
mixed in one liter of water. This aqueous extract mixture of plant was then mixed in drinking water of
chicks at the rate of @ 0.0, 5.0, 10.0 and 15.0 ml/L for group A, B, C and D, respectively.

The data was statistically analyzed with the standard procedures of analysis of variance
(ANOVA), using Completely Randomized Design. Means were compared for significance of
differences by least significance differences (LSD) as suggested by (Calinski, Steel, and Torrie 1981).
The statistical package (Singer 1998) was used to perform the above analysis on computer.

Main results of the study. Data on Intestine weight, Abdominal Fat weight, Gizzard weight,
Heart weight, Liver weight is presented in Table-1 and data about the Liver Enzymes AST, ALT,
ALP is in Table-2 while of , Serum protein, HDL,LDL, Cholesterol, Triglyceride is mentioned in
Table-3. Average intestine weights for the four experimental groups are given in table 1. The mean
intestine weight was 80.16, 87.16, 88.00 and 82.00 g for groups A, B, C and D respectively and that of
vaccinated and non-vaccinated was 86.75 and 81.91 g respectively. Average fat weights for the four
experimental groups are given in table 1.

Table 1 — Mean * SE of different parameters in response of aqueous extract of different plants

Groups
A B C D p

Parameters 0 ml 5ml 10 ml 15 ml

Intestine (g) 80.16+0.125 87.16+0.541 88.00+0.124 82.00+0.321 0.547
Abdominal Fat (g) 17.48+0.142 14.762+0.621 13.28+0.214 15.05+0.214 0.092
Gizzard (g) 19.33+0.147 20.60+0.214 22.66+0.321 21.83+0.174 0.745
Heart (g) 8.00+1.024 8.30+0.124 8.58+0.142 8.46+0.321 0.614
Liver (g) 29.00+0.514 32.3340.124 35.00+0.521 31.66+0.124 0.874

The mean abdominal fat weight was 17.48, 14.76, 13.28 and 15.05 g for groups A, B, C and D
respectively and that of vaccinated and non-vaccinated was 15.20 and 15.09 g respectively. Average
Gizzard weight per chick at the end of experiment are 19.33, 20.60, 22.66 and 21.83g respectively for
groups A, B, C and D. Gizzard weight of subgroups of vaccinated and non-vaccinated was 20.96 and
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21.25 g respectively (Table 1). The gizzard weight data showed non-significant (P>0.05) difference
among the treatments, vaccinated chicks, non-vaccinated chicks and within groups Statistics showed
that gizzard weight was numerically higher in group C as compared to other groups. Mean heart
weight per chick at the end of experiment was 8.00, 8.30, 8.58 and 8.46 g for groups A, B, C and D,
respectively. Heart weight of subgroups of vaccinated and non-vaccinated was 8.25 and 8.44 g
respectively (Table 1). The heart weight data showed non-significant (P>0.05) difference among the
treatments, vaccinated and non vaccinated groups.

Statistics revealed that group C had numerically higher heart weight than others. Average liver
weight for the four experimental groups A, B, C and D, were 29.00, 32.33, 35.00 and 31.66 g
respectively (Table 1), while in the subgroups of vaccinated and non-vaccinated liver weight was
33.41 and 30.58 g respectively. The liver weight data when subjected to analysis of variance showed
non-significant (P>0.05) difference among the groups, vaccinated and non-vaccinated chicks.
However the liver weight was found numerically higher in group C as compared to other groups.
Average serum AST (aspartate aminotransferase) value per chick at the end of experiment was 71.5,
46.33, 47.16 and 53.33 for group A, B, C and D respectively, (Table 2). Average values of vaccinated
and non-vaccinated groups were 63.50 and 45.66 respectively.

Table 2 — Mean * SE of different parameters in response of aqueous extract of different plants

Groups
A B C D
Parameters 0 ml Sml 10 ml 15 ml
AST 71.5+0.012° 46.33+0.014° 47.16+0.051° 53.33+0.013°
ALT 74.5+0.017° 50.330.084° 54.16+0.081% 64.83+0.023%
ALP 217.83+0.034° 141.33+0.041 143.50+0.051 153.00£0.041
Serum protein 6.95+0.041° 4.81+0.074° 5.18+0.061° 6.4420.051°

The AST data was subjected to analysis of variance revealed significant (P<0.05) difference among the
groups and between the vaccinated and non-vaccinated subgroups. Similarly significant (P<0.05)
difference was found among the group interaction. AST was significantly (P<0.05) reduced in group B as
compared to group A. No significant (P>0.05) difference was recorded in groups C and D. Average serum
ALP (alkaline phosphatase) value per chick at the end of experiment was 217.83, 141.33, 143.50 and
153.00 for group A, B, C and D respectively (Table 2). Average values of vaccinated and non-vaccinated
groups were 170.08 and 157.75, respectively. The ALP data was subjected to analysis of variance revealed
significant (P<0.05) difference among the groups and non-significant difference (P>0.05) between the
vaccinated and non-vaccinated subgroups and the group interaction. Numerically reduced ALP was
observed in group B as compared groups C and D. Average ALT value per chick at the end of experiment
was 74.50, 50.33, 54.16 and 64.83 for group A, B, C and D, respectively (Table 2). Average values of
vaccinated and non-vaccinated groups were 67.66 and 54.25, respectively. Significant (P<0.05) difference
was observed on the mean ALT levels among the treatments and between the vaccinated and non-
vaccinated groups and also among the group interaction. However, group B was observed with lowest
significant (P<0.05) calculate ie. 50.33 iu/ml.

Average serum protein value per chick at the end of experiment was 6.95, 4.81, 5.18 and 6.44 for
group A, B, C and D respectively, (Table 2). Average values of vaccinated and non-vaccinated groups
were 6.40 and 5.29 respectively. Significant (P<0.05) difference was observed on the mean serum
protein levels among the treated and between the vaccinated and non-vaccinated and also among the
group interaction. The result of the present study showed that group A was found with significantly
(P<0.05) higher serum protein as compared to the others groups.

Average Cholesterol value per chick at the end of experiment was 138.00, 106.83, 99.46 and
49.33. For group A, B, C and D, respectively while vaccinated and non-vaccinated groups were
100.66 and 96.25 respectively (Table 3). Average triglyceride values were 103.00, 91.33, 73.83 and
40.83 for group A, B, C and D, respectively while vaccinated and non-vaccinated groups were77.83
and 76.66 respectively (Table 3). Significant (P<0.05) differences in the mean serum total cholesterol
and triglyceride values were recorded among the treatments and non-significant (P>0.05) in
vaccinated and non-vaccinated groups. No significant (P>0.05) difference was recorded among the
group interaction. Total serum cholesterol and triglyceride values were found significantly (P<0.05)
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lowered in group D as compared to control group. Average HDL value per chick at the end of
experiment was 32.16, 37.66, 41.50 and 75.66 mg % for group A, B, C and D, respectively (Table 3).
Average values of vaccinated and non-vaccinated groups were 48.25 and 45.25 mg % respectively
significantly high (P<0.05) HDL values were observed in group D than control group and non-
significant difference (P>0.05) between the vaccinated and non-vaccinated. Similarly no significant
(P>0.05) difference was found among the group interaction. Average LDL value per chick at the end
of experiment was 63.16, 47.83, 32.50 and 15.16 mg % for group A, B, C and D, respectively (Table
3). Average values of vaccinated and non-vaccinated groups were 41.25 and 38.08 mg % respectively
Mean serum low-density lipoprotein values were found significant (P<0.05) among the treatments and
non-significant (P>0.05) between the vaccinated and non-vaccinated.

Table 3 — Mean + SE of different parameters in response of aqueous extract of different plants

Groups
A B C D
Parameters 0 ml 5ml 10 ml 15 ml
HDL 32.16+0.012¢ 37.66+0.142% 41.50+0.412° 75.66+0.174*
LDL 63.16+0.124% 47.83+0.014° 32.50+0.132¢ 15.16+0.054¢
Cholesterol 138.0020.541* 106.83+0.014° 99.46 +0.174° 49.33+0.251°
Triglyceride 103.0020.124* 91.33+0.147° 73.83+0.0621° 40.83+0.412¢

Group Similarly significant (P<0.05) difference was found among the group interaction. However,
significantly (P<0.05) lower serum low-density lipoprotein value was recorded in treatment D (15.16
mg %) than control.

Discussion. Average intestine weights for the four experimental groups are given in table 1. The mean
intestine weight was 80.16, 87.16, 88.00 and 82.00 g for groups A, B, C and D respectively. And that of
vaccinated and non-vaccinated was 86.75 and 81.91 g respectively. The results are in agreement with
average fat weights for the four experimental groups are given in table 1. The mean abdominal fat weight
was 17.48, 14.76, 13.28 and 15.05 g for groups A, B, C and D respectively and that of vaccinated and non-
vaccinated was 15.20 and 15.09 g respectively. The results of present study are aligned with (Santoso,
Setianto, and Suteky 2005). The gizzard weight data showed non-significant (P>0.05) difference among the
treatments, vaccinated chicks, non-vaccinated chicks and groups interaction. Statistics showed that gizzard
weight was numerically higher in group C as compare to other groups. Similar findings were found in the
study conducted by (Santoso, Kususiyah, and Fenita 2010). Mean heart weight per chick at the end of
experiment was 8.00, 8.30, 8.58 and 8.46 g for groups A, B, C and D, respectively. Heart weight of
subgroups of vaccinated and non-vaccinated was 8.25 and 8.44 g respectively (Table 1). The heart weight
data showed non-significant (P>0.05) difference among the treatments, vaccinated and non-vaccinated
groups. Statistics revealed that group C had numerically higher heart weight than others. The liver weight
data when subjected to analysis of variance showed non-significant (P>0.05) difference among the groups,
vaccinated and non-vaccinated chicks. However the liver weight was found numerically higher in group C
as compared to other groups. Similar results were obtained in the study conducted by (Santoso and Sartini
2001)(Santoso, Kususiyah, and Fenita 2010). This non-significant result might relate to the same active
compounds concentration in each extract. The main active compound affected fat accumulation might be
methyl-pyro-glutamate which is converted to glutamate. The stimulation of protein synthesis by glutamate
may not reduce substrate supply for fatty acid synthesis. Furthermore, glutamate could further be converted
to L-arginine and then to nitric oxide. Nitric oxide could not block LDL oxidation and did not reduce
atherosclerosis (Cooke, 1998; Drexler, 1999; Napoli and Ignarro, 2001). The non-reduction of fat
deposition might partly be caused by methyl-pyro-glutamate. Methylpyroglutamate might not convert to
glutamic acid in the gut.

The table 2 is about values of different enzymes, here in this study trial the AST data was subjected
to analysis of variance revealed significant (P<0.05) difference among the groups and between the
vaccinated and non-vaccinated subgroups. AST was significantly (P<0.05) reduced in group B as
compared to group A. No significant (P>0.05) difference was recorded in groups C and D. Similar
results were found in the study of (Emadi and Kermanshahi 2007); (Prakash et al. 2010) and (Sapkota et
al. 2017) where there was significant difference in liver enzymes. The ALP data was subjected to
analysis of variance revealed significant (P<0.05) difference among the groups and non-significant
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difference (P>0.05) between the vaccinated and non-vaccinated subgroups and the group interaction.
Numerically reduced ALP was observed in group B as compared groups C and D. the results were
aligned with the findings of (Manan et al. 2012). Significant (P<0.05) difference was observed on the
mean ALT levels among the treatments and between the vaccinated and non-vaccinated groups and also
among the group interaction. However, group B was observed with lowest significant (P<0.05) calculate
ie. 50.33 iu/ml. similar findings were observed in (Manan et al. 2012) where Significant (P<0.05)
difference was observed on the mean ALT levels among the different groups. The significant decrease in
ALT was also reported by (Researchers, Club, and Branch 2016). Significant (P<0.05) difference was
observed on the mean serum protein levels among the treated and between the vaccinated and non-
vaccinated and also among the group interaction. The result of the present study showed that group A
was found with significantly (P<0.05) higher serum protein as compared to the others groups. Similar
findings were observed in the study conducted by (Chen et al. 2003).

This present findings suggest that the mixture of plant extract mixture supplementation in feed is
effective in regulation of lipid metabolism in broilers. Similarly, it shows effective results in lowering
the total cholesterol via its effect on the plasma concentration of LDL cholesterol.

In table 3 total serum cholesterol and triglyceride values were found significantly (P<0.05)
lowered in group D as compared to control group. Average HDL value per chick at the end of
experiment was 32.16, 37.66, 41.50 and 75.66 mg % for group A, B, C and D, respectively (Table 3).
Similar results were observed in the study conducted by (Shim et al. 2004). Average values of
vaccinated and non-vaccinated groups were 48.25 and 45.25 mg% respectively significantly high
(P<0.05) HDL values were observed in group D than control group and non-significant difference
(P>0.05) between the vaccinated and non-vaccinated. Similarly no significant (P>0.05) difference was
found among the group interaction. The results were in agreement with (Santoso, Setianto, and Suteky
2005). Mean serum low-density lipoprotein values were found significant (P<0.05) among the
treatments and non-significant (P>0.05) between the vaccinated and non-vaccinated. Group Similarly
significant (P<0.05) difference was found among the group interaction. However, significantly
(P<0.05) lower serum low-density lipoprotein value was recorded in treatment D (15.16 mg %) than
control. Similar findings were obtained in the study conducted by (Santoso, Setianto, and Suteky
2005). This difference might relate to the different active compounds concentration in each extract.
The main active compound affected fat accumulation might be methyl-pyro-glutamate which is
converted to glutamate. The stimulation of protein synthesis by glutamate may reduce substrate supply
for fatty acid synthesis. Furthermore, glutamate could further be converted to L-arginine and then to
nitric oxide. Nitric oxide could block LDL oxidation and reduced atherosclerosis.

Conclusion. Present study was used to explore the effects of Zingiber officinale, Carum capticum,
Withania somnifera, Trigonella foenum graecum, Silybum marianum, Allium sativum and Berberis
lyceum on the growth and performance of broiler chicks. Such plants have been reported for various
functions like antibacterial, antiseptic, anti-inflammatory, anti-parasitic and immunological properties.
Therefore the use of these medicinal plants is of great concern especially for broiler hepatic-toxicity and
lipid profile. This difference and effect might be related to the different active compounds concentration in
each extract. The main active compound affected different body function. Hence, active compounds could
have anti-inflammatory as well as antioxidant effects through COX-2 inhibition pathway like non-steroidal
anti-inflammatory drugs. It is recommended to conduct more research during prolonged storage at higher
temperatures to explore more effects on different parameters.
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BuuB cymiuni BOHOI0 eKCTPAKTY POCJIUH HA JiMiAHUA Npoijiib Ta renaToTOKCHYHICTH KypUuaT-OpoiiJiepis

Myxamen dxaBe, Amip Ik6an, Mian Hasip Illax, Camiyaax Xaun, Aoayp Paxman Cian, Ilerpo Kapkau, FOpiii
Maumkin, Hataniss BoBkoTpy0, Icmain Baiipam

3°COBAHO BIUIMB BOJHOI €KCTpaKUiiHoi cymimi Zingiberofficinale, Carumcapticum, Withania somnifera, Trigonella foenum
graecum, Silybummarianum, Allium sativum i Berberis lyceum Ha TIOKa3HUKH POCTY BHYTPIIIHIX OpraHiB, JiiZHOTO HMPOdLIIO i
TeIaTOTOKCHYHOCTI Kyp4aT-OpoiniepiB. Ycporo Oyio npundano 240 1o60BUX Kypyar, SIKUX BHPOLIYBaIX MPOTSToM 35 1i6 y JiTHI
micsni. Kopwm i Bomy Oyio Hagano Ha po3paxyHKoBiit ocHOBI. Kypuar Oyio po3aineno Ha gotupu rpymu (A, B, C i D), o 60 romnis
y kokHii. KoxHa rpyma Oyna J0AaTKOBO po3zineHa Ha Tpu rpymu (mosropu) mo 20 kypuar. IlTuiio BUpoOIyBaiy 3a 3BHYAHHOI0
CHCTEMOIO TIIMOOKOI MiACTUIIKH, y BiAKPUTOMY ILEi, i BCi 3aroHu / KIITKH Oyiu Po3MillieHi B OJHOMY Iiefi, 1100 3a0e3nednTi
OJIHAKOBI YMOBH U1 nTULi Beix rpym. [Truigo Oyno 3abe3rneyeHo GppoHTOM rofiBii Ta HalyBaHHsA. BOAHY eKCTpakLiitHy cymilt
POCITIHH 3MILIYBaIK Y IUTHIN BoAi Ayt Kypuar y kinekocti 5,0; 10,0 ta 15,0 mu/n aist rpyn B, C i D BianosinHo, TuM4yacoM rpyma A
CIIyXwna KoHTposieM. 30ip maHuX Oysa0 MPOBEACHO JUIS BUBYEHHS BIUIMBY BOJHOTO €KCTPAKTY POCIMHHOI CYMIllli Ha JIMimHH
npodins i renatorokeraHicTs. ACT i AJIT 3nauno 3umkyBamcs (P <0,05) B rpynax B, C i D. AJIT 6yna 3Hauno (P <0,05) mmx-
yoro B rpyni B. I'pyna D mana 3nauno (P <0,05) Hkunit piBeHs Xonecteputy, Tpurminepuais i LDL, i Bumi 3nadenns HDL. Cu-
poBartkoBuii 6110k OyB 3HauHO (P <0,05) BrmuM y rpymi A. Y rpymi B, sika orpuMyBaia 5 Mil/iT BOJHOTO €KCTPakKTy 3 BOZOIO, HO-
mirmryBasacss GpyHkuis neudinkd. JlimigHuit npodins MoXkHA €EeKTHBHO KOHTPOJIFOBATH, BUKOPUCTOBYIOUHM EKCTPAKT POCIHMHHOL
cymimi B KUTbKOCTi 15 mMi/n Bogu. 3 orviay Ha 1€, BUKOPHCTAHHS LUX JIIKAPCHKUX POCIUH Ma€e BEJIMKE 3HAYEHHS, OCOOIMBO AT
renaToTOKCHYHOCTI OpOoiepiB i JiimigHoro mpodimto.

Kumrouogi ciioBa: Opoiinepu, ninigHuii mpodisib, renaToTOKCHYHICTb, JIMOMPOTETHH BUCOKOT IIIBHOCTI.

BiansiHue cMecH BOJHOIO JIKCTPAKTA pPACTEHUH HAa JMIHAHBIA NPOQUWIb H IeNaTOTOKCHYHOCTH IbIILIAT-
Opoiinepos

Myxamen H:xase, Amup Ux6an, Muan Hasup Illax, Camuynax Xan, Aoayp Paxman Cuaiu, Ilerpo Kapkau,
IOpuiit Mamkun, Hatanus Boskorpy6, Ucmana Baiipam

V3yueHo BiusHHME BOJHOW SKCTpakUMOHHOM cMecu Zingiberofficinale, Carumcapticum, Withania somnifera, Trigonella
foenum graecum, Silybummarianum, Allium sativum u Berberis lyceum Ha nokasarenu pocta BHyTPEHHUX OPraHOB, JIMIHIHOTO
npousIs ¥ TenaToTOKCHYHOCTH LBILUIAT-OpoiinepoB. Bceero 6bu10 mprodpereHo 240 CyTOYHBIX IBIUIAT, KOTOPBIC BBIPAIMBAICH
B TeueHue 35 cyTok B JeTHHe Mecsapl. Kopm 1 Boma Oblmy IpeocTaBiieHbl Ha pacueTHOM ocHoBe. Llpimuisita ObUIM pas3ieneHsl Ha
yetsipe rpynis! (A, B, C u D), mo 60 ronoB B kaxnoit. Kakmast rpynma Obu1a JOMOMHATENEHO paszielieHa Ha TP IPYIIIBI (IIOBTO-
pb1) 1o 20 e, [ITHIy BhIpamBamg o 0OBIMHOM CHCTEME ITyOOKO! MOACTHIIKH, B OTKPBITOM IIYJIE, H BCE U3TOPOJIHM / KIIETKH
OBUIN pa3MEILECHBI B OJJHOM I3, YTOOBI 00ECTICUNTh OAMHAKOBEIE YCIIOBHS IS ITUIBI BCeX Ipymil. Best mruia Opu1a obecrieuena
(pOHTOM KOPMIICHVS ¥ BBITTAMBAHUS. BOIHYIO SKCTPAKIMOHHYIO CMECh PACTEHHH CMEIIHMBAIN B BOJE UL IBIUIAT B KOJIIMICCTBE
5,0; 10,0 u 15,0 ma/n ot rpynm B, C u D cooTBeTcTBEHHO, TOrIa Kak Ipymma A ciyxuna KoHTposeM. COop JaHHBIX IPOBENH AT
W3Y4EHHs BIIMSHHUS BOJHOTO KCTPAKTa PACTUTEILHON CMECH Ha JMIUAHBIA poduis u renarotokcnunoctb. ACT u AJIT 3Hauu-
TenbHO cHkamceh (P <0,05) B rpynmax B, C u D. AJIT 6su1a 3nauntenso (P <0,05) Hioke B rpymme B. ['pynma D umena 3naun-
tenbHO (P <0,05) Hioke ypoBeHb XonecTepuna, Tpurimuepunos U LDL, u 6onee Boicokue 3HaueHust HDL. CriBopoTouHbIi Genok
6bu1 3HAaunTENBHO (P <0,05) BEIIIE B rpynme A, B rpymme B, xotopast nomywana 5 Mii/i1 BOZHOTO SKCTpaKTa ¢ BOIOH, yiTydIanach
¢dyskups medeHn. JIMmuHbIH TpodIuTE MOXKHO e()(EeKTHBHO KOHTPOIMPOBATE, UCIIONB3YS SKCTPAKT PACTUTEILHON CMECH B KOJIH-
yectBe 15 Mu/nt Bozel. [ToaTOMY MCTONB30BaHME ITHX JICKAPCTBECHHBIX PACTEHMH HMeeT OO0JIBII0e 3HAYCHHE, OCOOCHHO UL TeraTo-
TOKCHYHOCTH OpPOHIIEPOB U JIUITHIAHOTO MPOQIIIS.

KirodeBble ci1oBa: Opoiiiepsl, INMUAHBIH TPO(UIIb, TeNaTOTOKCHYHOCTD, IMIOIPOTEHHBI BBICOKOH IIOTHOCTH.
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