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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 ecvaluate 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 graccum, Silybummarianum,
Allium sativum and Berberis lyceum, the powder of all these was used in drinking water to sce 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 sativam 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 5 ml 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 14.76£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 32.33+0.124 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 S ml 10 ml 15 ml
AST 71.5+0.012% 46.3320.014° 47.1620.051° 53.3340.013°
ALT 74.5+0.017% 50.3340.084¢ 54.16+0.081% 64.83+0.023%
ALP 217.8340.034" 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° 6.44+0.051°

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 5 ml 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° 15.1620.054¢
Cholesterol 138.00+0.541% 106.83+0.014° 99.46 +0.174° 49.3340.251°
Triglyceride 103.00+0.124% 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

134



ISSN 2310-9289 TexHomorist BUpoOHULITBA 1 IepepOOKY MPOAYKLIi TBApUHHULTBA, 2’2019

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 iuw/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 graccum, 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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BB cyMillli BOMHOT0 eKCTPAKTY POCJTHH HA JiMiaHMii Npodijib Ta renaToToKCHYHICTL KypuaT-Opoiijepis

Myxamen /lxase, Amip Ikoas, Mian Hasip Lllax, Camiyaax Xan, Aoayp Paxman Cian, Ilerpo Kapxkau, IOpiit
Mawkin, Hatasnig BoBkotpy®, Icmain Baiipam

3°s1coBaHO BIUIMB BOJHOI eKCTpakuiiHoi cymitmi Zingiberofficinale, Carumcapticum, Withania somnifera, Trigonella foenum
graecum, Silybummarianum, Allium sativum i Berberis lyceum Ha TTOKa3HIKH pOCTY BHYTPIIIHIX OpraHiB, JiMiZHOro mpodurro i
TeMaToTOKCHYIHOCTI Kypuar-0potinepiB. Ycroro Oyio mpuindano 240 1060BUX KypUarT, SIKUX BUPOIIYBAIN MPOTAroM 35 il y JiTH
Micsi. KopM i Boxy Oyiro HajaHo Ha po3paxyHKoOBii ocHoBi. Kypuar Oyio possireno Ha gotupu rpymu (A, B, C i D), o 60 romnis
y kokniit. KoxHa rpyna Oyna 1oaarkoBo posaiieHa Ha tpu rpynu (nosropu) o 20 kypuar. TITHLIIO BUPOLIyBasK 33 3BUYAHHOIO
CHCTEMOI0 TIMOOKOI MiJCTUIIKK, Y BIJIKPUTOMY LIEI, i BCi 3arOHU / KITKU Oysii PO3MIllEH! B OAHOMY wiem, 1100 3abe3neuntu
OJHAKOBI YMOBM Jy1a nTrui Beix rpym. [Truio Oyno 3abe3nedeHo GppoHTOM roxieii Ta HamyBaHHs. BoaHy ekcTpakiiiiHy cymil
POCAMH 3MillyBa/IM Y NUTHIN BOAI 11 Kypuar y Kinbkocti 5,0; 10,0 ta 15,0 ma/n gis rpyn B, C i D BignosiaHo, Tumyacom rpyna A
CIy>XIiTa KOHTposieM. 30ip JaHmX Oyio MpOBENEHO JUIT BUBYCHHS BIUIMBY BOMHOTO EKCTPAKTY POCIMHHOI CYMIII Ha JITTILTHHNA
mpodik 1 rematorokcmyHicTh. ACT 1 AJIT 3mauno 3rmKyBaymcs (P <0,05) B rpynax B, C 1 D. AJIT Gyna 3uauno (P <0,05) Hink-
yoro B Tpymi B. ['pyma D mana 3HaunH0 (P <0,05) Hiokunii piBeHb Xonectepuny, Tpurmnepunis i LDL, i pumm 3Hagenss HDL. Cu-
poBatkoBuit 6110k 6yB 3HauHO (P <0,05) BummmM y rpymi A. Y rpyni B, sika oTpuMyBana 5 MiI/J BOJHOTO €KCTPAKTY 3 BOJIOKO, IO~
mirmryBasacs gyHkiis neainkd. JlimixHmit podins MoXkHa eeKTHBHO KOHTPOIIOBATH, BHKOPHCTOBYIOUH SKCTPAKT POCITHHHOL
cyMimi B KimpkocTi 15 M/ Bogm. 3 omIsy Ha 1ie, BAKOPHCTAHHS X JIIKapChKUX POCIMH Ma€ BelTMKe 3HAUYCHHS, OCOONMBO /s
TeMaTOTOKCHIHOCTI OpONepiB 1 JIiMiTHOTO Podimto.

KurouoBi ciroBa: Opoiinepu, mimiaHui Mpodinb, TenaToTOKCHYHICTD, JIMOMPOTETHH BHCOKOT ITiINEHOCTI.

Bausinue cmecd BOJAHOIO IKCTPAKTA PACTEHMl HA JMNUMAHBIA OPOPUIL W reNaTOTOKCHYHOCTH UbIILISIT-
Opoiinepos

Myxamen d:xase, Amup Ukdaa, Muan Hazup Llax, Camuynax Xan, Aogyp Paxman Cuaja, Iletpo Kapkau,
1Opuii Mamkun, Hataaus Boekotpy6, Ucmana baiipam

W3ydeno BmusHme BomHOI nKcTpakimoHHOW cMmecu Zingiberofficinale, Carumcapticum, Withania somnifera, Trigonella
foenum graecum, Silybummarianum, Allium sativum u Berberis lyceum Ha mokazarein pocta BHyTPEHHHX OpPraHOB, JIHIIHIHOIO
npouiIsA ¥ TenaToTOKCHIHOCTH ITBIIIAT-OpoiiiepoB. Beero Obuio nprodpereHo 240 CyTOUHBIX IBIUTT, KOTOPBIC BRIPAIUBAJIICE
B TeteHue 35 cyTok B JleTHHe Mecsrnl. KopM u Bojia OBUIM IpejocTaBiIeHs! Ha pacdeTHOH ocHoBe. [[pIuITa ObUIM pa3s/ielieHsl Ha
yerbipe rpynmnsl (A, B, C u D), o 60 ronos B kaxxnoil. Kaxnas rpynma OblUia ZJOMOMHUTENBHO Pa3ziesicHa Ha TPU [PYIbI (IOBTO-
po1) 110 20 uptmist. TITHy BoIpatmBang 1Mo oObIMHOM cHCTEME NTyOOKOH MOACTHITKH, B OTKPBITOM IL3/Ie, K BCE H3rOPO/n / KIIETKH
6])].]'[[/[ PasMEIICHBI B OTHOM SAEL, '-IT061>I OGGCHGLII/ITB OJAIMHAKOBBIC YCJIOBHUA A1 NITHULbI BCEX I'PYTII. Bes nryuuga 65ma 06ecnetleHa
(l)pOHTOM KOPMJICHWSA U BbITIaWBaAHMS. BO}IHy}O OKCTPAKUHMOHHYHO CMECh paCTeHI/Iﬁ CMCIIMBAJIM B BOAC 1151 LBITUIAT B KOJIMYECTBE
5.0; 10,0 u 15,0 /it ozt rpytm B, C 1 D cooTBeTcTBeHHO, TOryia Kak Ipymma A ciy»xuia KoHTpoieM. COop JaHHBIX IPOBENH UL
M3YYCeHNUS BIUSIHIS BOJHOTO 3KCTPAKTa pACTUTENBHON CMECH Ha IMNUAHEIH podmis u renatrotrokcnaHocts. ACT u AJIT 3naun-
tenpHO cHmkamch (P <0,05) B rpymmax B, C u D. AJIT 6bura 3nagntensto (P <0,05) mmke B rpyme B. I'pymma D nvena 3Hawm-
tenpHO (P <0,05) ke ypoBeHb XonecTepuHa, TpurianepriaoB U LDL, n Gonee Beicokne 3Hadenns HDL. CBIBopoTOUHEIH Oemok
Ob11 3HaunTenbHO (P <0,05) Boitie B rpynne A, B rpynne B, koTopas nosyuasna 5 M/ BOJHOTO 9KCTPaKTa ¢ BOAOH, Y TydIlaIach
Gyukups neuenn. Jnnuassiil npoduse MOKHO ePPEKTUBHO KOHTPOIHPOBATD, UCTOJIbL3Ys IKCTPAKT PACTUTEILHOM CMECH B KOJTH-
vecrse 15 mu/nt Bozibl. [103TOMY MCMIOTB30BAHHE ITHX JICKAPCTBEHHBIX PACTEHHH HMEeT OOJIbLIOE 3HAUSHHE, OCOOSHHO IS renaTo-
TOKCUYHOCTH OPOJIEPOB W JIMIUAHOrO npoduis.

KaroueBbie cjioBa: Opoiijiepbl, JUMUAHBIN TPOPUIIL, FENATOTOKCHUHOCTD, JIMIONPOTEHHb! BBICOKOM MJIOTHOCTH.
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