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Effect of aloe preparation and 5-oxo0-1,2,4-triazine
on the biochemical parameters of blood of turkey
hens subjected to stress

Whplyw preparatu aloesowego i pochodnej 5-okso-i2a¢yny na wskaniki
biochemiczne krwi indyczek poddanych stresowi

Summary. The aim of this study was to determine the infleenf the applied additives: aloe
preparation (Aloes plus) and a 5-oxo-1,2,4-triazileeivative on chosen biochemical indices of
turkey hens blood under conditions of stress. T{gement was carried out on 360 turkey hens
allocated at random to 6 groups, 60 birds eachu@d and C + stress were the control group
that did not receive any additive. Birds from grodpand A + stress were administered the Aloes
plus preparation in a dose of 0.70 ml/kg body we{@Ww)/day. In turn, turkey hens from groups
T and T + stress were receiving a derivative ok6-b,2,4-triazine in a dose of 3@/kg BW/day
which that was dissolved in a small volume of etidna. 2 ml). The stress factor in the form of
simultaneous crowding and changes in the temperatmd lighting conditions did not
significantly affect the changes in the level otivity of most analyzed biochemical indices of
turkey hens blood (GLU, TP, UA, CHOL, AST, ALT and_R). Both additives decreased the
activity of ALT and ALP in turkey hens blood, indaplently of the presence or absence of
stressors. Also, administration of aloe preparatind a derivative of 5-0x0-1,2,4-triazine under
induced stress in turkey hens resulted in reductibblood lipid indicators both in the birds
subjected to stress as well as not subjecteddssstr
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INTRODUCTION

Homeostasis mechanisms maintaining the constagrnizit environment in the body
thereby keeps the normal physiological functiorttef birds. A deviation from normal
condition is called stress. During industrial, kxgrale rearing, animals are exposed to
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multiple stress factors, like environmental strisgs induces disorders of a daily rhythm
of hormones secretion, physiological and morphaiaigchanges, manifested mainly in
changes of blood composition, changes in muscieidgiand formation of meat defects.
In a consequence, the exposure to a stress fdatis @eterioration of immunity, de-
creased production performance, incidence of patfichl symptoms, and even death
[Siegel 1995, Pijarskat al. 2006, Ognik and Sembratowicz 2012b, Lara and Rosta
2013]. Hence, in poultry production the effectivanimization of all stressogenic factors
is an element of a successful production processtder to reduce the adverse effects of
stress factors the birds are exposed to in theustamh process and during pre-slaughter
handling, attempts are made to use mineral-vitgra#parations [Wojciket al. 2001], or
herbal plants especially these with adaptogenimunostimulatory and antioxidative
properties [Pandurang al. 2011, Hashemi and Davoodi 2012]. The Aloes plua is
preparation based on the synergistic action ofvacttompounds of aloes, trans-
resveratrol (an antioxidant isolated from Japahkesgweed) and vitamin C. Analysis of
the content of the mineral elements and vitamim @e Aloe Plus preparation was pre-
sented in paper of Ognik and Sembratowicz [2012hg aloe preparations have been
used for a long time as biostimulators, positivelffecting body weight gain and
immunity of animals. The beneficial effects of imping the production indicators and
the stimulation of antioxidant and immune mechasismturkeys was also found as a
result of administration of a newly-synthesizediwive of amidrazones 5-oxo-1,2,4-
-triazine [Ognik and Sembratowicz 2011, Ognik andrska 2012]. Taking into account
the biological properties of extract from aloe amvly synthesized derivative of 5-oxo-
-1,2,4-triazine we have attempted use these additihring artificially induced stress in
organisms of turkey hens.

The aim of this study was to determine whetheritiduction of stressor affects
the biochemical blood indices of turkey hens anétivbr the administration of Aloe plus
preparation and derivative of 5-oxo-1,2,4-triazingigates the potential adverse changes
in examined parameters induced under stress.

MATERIAL AND METHODS

The experiment was conducted with the approvalhef ltocal Ethics Committee
[2009]. Turkey hens of medium-heavy BUT-9 type wesared since thé"&o 16" week
of life in pens, on straw litter. The bird room feenature, air exchange, and humidity
were maintained according to the recommendationgdo-hygiene for young turkeys.
Each day of the experiment, the number of birdpans was controlled as required by
Council Directive 2007/43/EC [European Commisio®?Zp In the experimental period,
turkey hens from all groups were receiving complete feed mixtures (Table 1), in
which the content of basic nutrients is consisteith the current recommendations
contained in Nutrient Requirements for Poultry [$ikawska and Rutkowski 2005].he
experiment was carried out on 360 turkey hens afmt at random and evenly to 6
groups, 60 birds each (6 replications x 10 bir@pups C and C + stress were control
groups that did not receive any additive (TableBl)ds from groups A and A + stress
were administered the Aloes plus preparation atsedof 0.70 ml/kg body weight
(BW)/day. In turn, turkey hens from groups T and $tress were receiving a derivative
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Table 1. The composition of diets
Tabela 1. Sktad komponentowy mieszanek

Feeding period (in weeks of life)
. Okreszywienia (w tygodniacliycia
Ingredient
Sktadnik Starter | Grower | | Grower Il| Grower Il | Finisher |
(1-2 wk) | (3-5 wk) | (6—9 wk) | (10-12 wk) (13—15 wKk)
Maize meal
Maczka kukurydziana (g/kg) 256 214 238 352 474
Wheat/Pszenica (g/kg) 200 250 300 250 25(
Rape cake/Makuch rzepakowy (g/kg) - - - - -
Wheat bran/Otiby pszenne (g/kg) 30 - - - -
Soybean meal 46% protein
Sruta sojowa 46% biatka (g/kg) 410 4l7 388 327 204
Soybean meal 45% protein 20 B B B B
Sruta sojowa 45% biatka (g/kg)
Fish meal 60% 35 B B B B
Maczka rybna 60% (g/kg)
Fodder chalk/Kreda pastewna (g/kg) 12 17 17 14 15
Soybean oil/Olej sojowy (g/kg) 5 10 25 30 30
Cytromix Plu$ (g/kg) 2 2 2 2 2
Farmi® (g/kg) 30 30 30 25 25
Nutritional value/Warté odzywcza

Crude protein/Biatko surowe (g/kg) 271.0 255.0 245.0 220.0 175.0
Metabolic energy
Energia metaboliczna (MJ/kg) 11.45 11.73 12.19 12.58 13.09
Crude fibre/Wtékno surowe (g/kg) 28.6 27.7 27.2 27.1 27.0
Lysine/Lizyna (g/kg) 18.1 171 15.7 13.8 11.7
Methionine + cysteine (g/kg)
Metionina + cysteina (g/kg) 9.8 9.0 8.8 79 7.0
Tryptophan/Tryptofan (g/kg) 34 2.8 2.7 2.3 1.9
Arginine/Arginina (g/kg) 17.7 15.7 15.0 13.2 9.8
Cal (g/kg) 13.9 12.3 11.7 10.6 9.4
Available P/P przyswajalny (g/kg 7.7 6.7 5.9 5.7 4.7
Na (g/kg) 15 1.6 15 15 15

& Cytromix Plus: citric acid, fumaric acid, phosploacid (62%)/ Cytromix Plus: kwas cytrynowy. kwas
fumarowy. kwasu fosforowy (62%)

b Farmix mineral and vitamin premix provided thedaling per kilogram of feed: 3000000 IU vitamin AG®00 1U
vitamin Ds; 10000 mg vitamin E; 500 mg vitamin;K700 mg vitamin B 2000 mg riboflavin; 1200 mg vitaminsB

6 mg vitamin By; 400 mg folic acid; 72 mg biotin; 15000 mg niaclr20000 mg of choline; 4200 mg of calcium
pantothenicum; 30000 mg Mn; 18000 mg Zn; 12000 ;y@3600 mg Cu; 200 mg I; 60 mg Se; 40 mg Co; 1&g C
15.5 g P/ Farmix premiks mineralno-witaminowy zamjiey w kilogramie paszy nagtujace sktadniki: 3000000 IU
witamina A; 900000 U witamina 4910000 mg witamina E; 500 mg witaming; K00 mg witamina B 2000 mg
ryboflawina; 1200 mg witaminagB6 mg witamina By; 400 mg kwas foliowy; 72 mg biotyna; 15000 mg wieg
120000 mg of chalina; 4200 mg of wg30000 mg Mn; 18000 mg Zn; 12000 mg Fe; 3000 mg200 mg |; 60 mg
Se; 40 mg Co; 159 Ca; 15.5gP
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of 5-0x0-1,2,4-triazine at a dose of @g§/kg BW/day that was dissolved in a small vol-
ume of ethanol (ca. 2 ml). The additives were aibteéned to the birds in drinking water
for 28 days (38-63" day of birds life) (Table 2). In order to determithe dose of
additives per kg of body weight data on averagaesbf performance parameters (body
weight, daily gains turkey hens BUT 9) presenteWT 9 the producers quide were
used. The experimental additives were administevedy morning to drinking troughs in
about 1-2 liters of water, which was guarantee fatake of additives. Then according
to demand of birds clean drinking water was prodid€hen, a two-week break was
made in additives administration when the birdserwater without additives. After the
break, the birds were again receiving the additfeesinother 28 days (78105" day of
birds life). On day 6%-63% and 108-105" day of life an experimental factor in the
form of stress stimuli was introduced in groupst Gtress, A + stress and T + stress for
1 hour a day. The stress stimuli included simulbaisecrowding and change of tempera-
ture and lighting. The birds were put into plastantainers 85 x 50 x 35 cm in size
(crowding), used for the transport of birds. Irtte bne container were placed maximum
3 birds. The containers had holes that provideativess of cool fresh air when the birds
were moved outdoor (to a place not shielded fromdyvin order to induce a rapid
change of lighting conditions from artificial lighd daylight and a decrease of tempera-
ture by ca. 20-30°C, as in the study months (Noemlanuary) the temperature of air
ranged from +5°C to —10°C. The above treatmentg wenducted in daytime, always at
the same time of the day. Experimental conditioesenadjusted so as to resemble the
conditions of the production process, especiallynguintensive rearing at large produc-
tion farms.

Table 2. Experimental design
Tabela 2. Uktad diwiadczenia

) Control .
Day of life Grupy ExperlmenFaI groups
pz@ kontrolne Grupy déwiadczalne
zycia C | C + stress A A + stress T T + stress|
derivative derivative
Aloes plus | Aloes plus | of 5-ox0-1,2,4-| of 5-ox0-1,2,4-
36-63 - - (0.70 ml/kg | (0.70 mi/kg -triazine -triazine
BW/day) BW/day) (30 ng/kg (30 ng/kg
BW/day) BW/day)
61-63 - + stress - + stress - + stress
64-77 _ _ _ _ _ —
derivative of derivative of
Aloes plus | Aloes plus | 5-0x0-1,2,4- 5-ox0-1,2,4-
78-105 _ _ (0.70 mi/kg | (0.70 mi/kg -triazine -triazine
BW/day) BW/day) (30 ng/kg (30 ng/kg
BW/day) BW/day)
103-105 — + stress| — + stress - + stress

Derivative of 5-ox0-1,2,4-triazine/ Pochodna 5-0is®,4-triazyny.
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Table 3. Biochemical parameters of blood plasmaiddty hens
Table 3. Wskaniki biochemiczne osocza krwi indyczek

Experimental TP (g dr) GLU (mmol Y UA (mmol [
factors
Wskaniki 9 11 15 X 9 11 15 X 9 11 15 X

doswiadczalne
C st(r_e)ss 443 6.32 565 547| 12.8 13.2151 13.7| 0.26 0.500.35 0.37
A 3.81 6.0 530 504| 122 127144 13.1| 0.34 0.480.36 0.39
T 4.03 457 556 4.72| 123 129144 13.2| 0.27 0.520.34 0.38
C SE:e)SS 4.06 535° 523 4.88| 11.9 13.715.4 13.6| 0.27 0.460.44 0.39
A 418 458 529 4.67| 12.3 13.314.5 13.4| 024 0.500.41 0.38
T 455 493 496 4.81| 12.4 135150 13.6| 0.25 0.510.36 0.37
Additive 425 584 544 518| 123 13.415.2 13.6| 0.27 0.480.40 0.38

c
effect (D) A 425 584 544 518| 123 13.4152 13.6/ 0.27 0.480.40 0.38
T 429 478 526 4769 12.3 132 147 13.4| 0.26 0.520.35 0.38

©) 409 563 550 508 124 12946 13.3| 0.29 0.500.35 0.38
Stress stress

effect (S) (+)
stress

426 494 516 4.79 122 13849 135| 0.25 0.49040 0.38

D effect n.s. *x n.s. n.s. ns. ns. ns. nls n.s. ns. nas.s.
S effect n.s. n.s. n.s. n.s ns. ns. ns. 1n.s. n.s. n.ss n.n.s.

D x S interaction n.s. *k n.s. n.s ns. ns. nsas. ns. ns. ns. n.s

2 b ¢)\eans in the same column without common superscdifer significantly at ** p< 0.05; n.s. p > 0.05.
b, ¢§rednie w tej samej kolumnie, bez wspolnych indekg@wnych rénia si¢ istotnie przy ** p< 0,05; r.n.
p > 0,05.

TP — total protein/ bialko og6lne; GLU — glucosalgiza; UA — uric acid/kwas moczowy;

(-) stress — without stress/brak stresu; (+) strasgh stress/obecny stress;

additive effect/ wplyw dodatku; stress effect/wplgteesu; D x S interaction/interakcja D x S.

At the end of the® 11" and 15" week of turkey hens life, blood was sampled (by a
veterinarian) from the wing vain of 10 birds of bagroup. Blood samples was taken
after 8-hour fasting with free access to drinkingtev. In blood plasma, using monotests
by Cormay company, spectrophotometric analysesbeiltarried out in order to deter-
mine contents of selected biochemical markerstatal protein (TP), glucose (Glu), uric
acid (UA), urea, total cholesterol (CHOL), triadyicerols (TG), HDL cholesterol frac-
tion and the activities of aspartate aminotrangierAST), alanine aminotransferaze
(ALT), alkaline phosphatase (ALP). Data achievedenanalyzed using the STATIS-
TICA software package version 6.0 [StatSoft 2008]two-way repeated measures
ANOVA was applied to assess the effect of maindictstress (S), additives (D) and
their interactions (S x D). If the analysis reveake significant interaction or that both
factors had a significant influence, the differemaenong the individual groups were then
analyzed using Tukeys multiple range post hoc Bata had been checked for normality
before the statistical analysis was performed.dbéifices were considered to be signifi-
cant at P< 0.01 and = 0.05.
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RESULTS AND DISCUSSION

The values of blood biochemical indices of birdsistdute a valuable information
regarding the proper course of metabolic procesthey are in fact a reflection of
changes in response to an environmental stimutesysdisease, or the application of
experimental factor [Fitko 1983, Krasrgdiska-Depta and Koncicki 2000]. At stress, the
demand for energy increases even several timeshendreferred energetic substrate is
glucose. Hence, a temporary increase in blood lefvglucose (hyperglycemia) has been
observed [Ognik and Sembratowicz 2012b]. An in@eimsthe quantity of corticoids
circulating in blood occurring under stress comdhis is the cause of suppressed synthesis
of systemic proteins and enhanced proteolysis, Usecéhese hormones exert mainly
catabolic effects. Degradation of proteins is sigggicto provide the availability of amino
acids, as gluconeogenic substrates, for glucosthesis. As is clear from the data
presented in Table 3, the stress did not contribtdesignificant changes in the level of
glucose, total protein and uric acid, which is fimal product of protein catabolism in
birds. The additives used in a preparation of aéwg, the 5-oxo-1,2,4-triazine does not
significantly affect the level of these indicatovgth the exception of total protein (TP),
which in the groups treated with a derivative obX®-1,2,4-triazine was significantly
(P< 0.05) lower than in the control group (C). Howeviewas found only in the 1
week of rearing. The results of Ognik and Mersk®1ff] also showed lower
concentrations of TP in turkey hens administerégighpplement.

The results depicting activity of aminotransferasalanine (ALT) and aspartate
(AST) and alkaline phosphatase (ALP) (Table 4)dntk that the stress factors had no
significant effect on it. Only in the"™@week of birds life was recorded significant <P
0.05) increase in AST activity in stress-treateougis compared to birds without stress.
As shown by investigations conducted by Krasths#ta-Depta and Koncicki [2002] and
Pijarskaet al. [2006], no significant differences were observed\LT activity in blood
plasma of birds exposed to stress, the differenefesred only to the activity of AST.
Our research shows significant£R®.05) decrease in activity of ALT and ALP undez th
influence of both tested additives, especially aleea preparation. Similar results of
decrease activity of these enzymes under the mfli®f this preparation has been found
in the study of Ognik and Merska [2012]. In turnrakize [2007] giving turkeys
derivative of amidrazones, ie the derivative of,45Riasole recorded a significant
increase in activity of AST and ALT.

Numerous publications indicate that stress factoay significantly modify lipid
metabolism in poultry. Depending on the type oéssor changes in lipid indicators of
blood may vary over in different directions. Asapparent from the data presented in
Table 5, the combination of crowding, the changdigiit and temperature reduction
(C + stress group) resulted in an increased letdtiglycerides versus controls not
subjected to stress (C — stress). Significank (8.01) increase of this parameter was
observed in 1% week of turkey hens life, after the first applioatof stress. The content
of total cholesterol in stressed birds and norssgd and was similar, but the stress
contributed to a decrease in beneficial cholestiaation — HDL. It is involved in the
primary active transport of cholesterol to the fliamd represents 40% of concentration
of plasma total cholesterol [Winnicka 2008].
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Table 4. Activity of enzymes of turkey hens bloddsma
Tabela 4. Aktywnéé enzymdw w osoczu krwi indyczek

Experimental ASTUTI? ALTU I ALPU I
factors
Wskazniki 9 11 15 X | 9 11 15 X 9 11 15 X
doswiadczalne
st(r_e)s< 203.4 184.4191.7193.1 6.1 5.55 5.458° 57G'| 1323.F 1371.7% 1115.8 1270.2
A 188.0 185.5170.1181.2 4.86° 4.53 3.8F 4.4¢| 8182 963.f 937.% 906.7
T 184.8 173.6172.6177.0 4.7 4.27 392 43¢ | 11923 1210.f° 1088.5° 1163.8
C SE;’e)SQ 223.9 172.3178.4191.55.20" 5.46 6.1F 550'| 1295° 1328.8 1132.% 1252.F
A 209.1 174.1166.5183.23.98 458 45 434 | 863.8 989.8 969.7 941.T
T 2435 183.7184.3209.8 4.68 4.35 450 4.5 |1283.f° 1291.° 1124.7 1232.6°
Additve  C | 213.6 178.3185.1192.3 5.65 5.5 578 56 | 1323.F 1350.2 1124 1261.F
effect (D) A |198.5 179.8168.3182.2 4.40 4.56° 4.16 4.37| 841.0 976.4%5 953.8 923.8
T |214.2178.6178.4193.4 4.69 4.31° 421 4.47| 12377 12506 1106.6° 1198.3°
Stress St(r‘gsq 192.P 181.2178.1183.4 5.22 4.78 4.39 4.80| 1111.2 1181.6 1047.2 1113.3
effect (S) SE:E)SQ 2255 176.7176.4194.d 4.61 4.80 5.04 4.78| 1073.4 1203.2 10755 1142.0
D effect ns. ns. ns. ng. * * * * *x * * **
S effect el ns. ns. ns| ns. ns. ns. njs. n.s. n.s. . ns n.s.
.DXS . *x ns. ns. ns| * *x * *x * xx n.s. n.s.
interaction
a, b, c

means in the same column without common supersddiffer significantly at * p< 0.01; ** p< 0.05;
nsp > 0.05.

& b cerednie w tej samej kolumnie, bez wspolnych indekgfwnych rdénia si¢ istotnie przy * p<0,01;
**p <0,05; r.n. p>0,05.

AST — asparagine aminotransferase/ aminotransfeaaparaginianowa; ALT — alanine aminotransferase/
aminotransferaza alaninowa; ALP — alkaline phospedtfosfataza zasadowa; (—)stress/ without stbeak/
stresu; (+)stress — with stress/ obecny stresstikddiffect/ wptyw dodatku; stress effect/ wplywestu, D x S
interaction/ interakcja D x S.

There is no publications, which tested the effeei@gous stressors to discuss the similar
parameters. Reduction in the quantity of lipidgait@holesterol and TG) are observed
most frequently in the fasting [Rajmahal. 2006], and in reduced temperature of air in
order to generate stress [Saletnal. 2006], as well as during transport [Keller 1990,
Vosmeroveet al. 2010]. Results of own research indicate thabohiction of both tested
additives in stressed birds (A + stress, T + stressmulted in tendency to decrease in TG
level relatively to the control group (C + stres&)significant (P< 0.05) decrease in the
concentration of triglycerides was observed assalreof administration of the 5-oxo-
1,2,4-triazine (8 week of life birds). Aloe preparation used in thieds treated with
stress and non-stressed contributed to reducectte of total cholesterol and a slight
increase in the beneficial, antiatherogenic HDL lesrol fraction (but only in 15
week of birds life). The results of Lira al. [2003] and Akinmoladun and Akinloye
[2004] show that aloe extracts have a hypocholeleteric effect. The use of a derivative
of 5-ox0-1,2,4-triazine did not affect the leveltofal cholesterol, although in case of the
aloe preparation, contributed to an increase in [dBdlesterol fraction.
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Table 5. Lipids parameters of blood plasma of tutkens
Tabela 5. Wskaniki lipidowe w osoczu krwi indyczek

Experimental TG (mmol %) CHOL (mmol 1) HDL (mmol %)
factors 9 11 15 11 15 X 9 11 15
=)

stresy

I
©
I

147° 181 1960 1.70°| 320 336 337 337|170 1.63 153 162

148 183 158 167|276 279 288 28F |154° 164 177 168
103 175 182 153 | 3.0° 326 328° 318°|127° 166 167° 153

.
Sﬁre)sc 166 1.86 208 185|320 328 34F 329|108 136 139 127
150° 191 1.7¢ 173 28 284 29P 289|118 157° 1.60° 144
115 193 1.88° 1.65°|3.10° 3.3F 334 329|108 149" 158° 1.37°
Additve C | 154 1.84 197 178|320 332 339 330|139 149 148 145

effect A | 148° 187 168 167°279 282 289 28F| 135 161 169 155

-> O |d4>» 0O

(D) T | 109 184 188 159 |308° 328 33F 322|117 158 168 145

Stress St(r25< 130 180 175 161| 299 314 317 310 1%0164 166 1.60

effect * )

(S) siresd 144 190 190 174| 304 314 322 313 170147 152 1.38

D eﬁect * ns *% *% *% *% *% *% %% ns *% ns

S effect n.s. n.s. *x n.s. n.s. n.s. ns n.s. *x * n.s. *
DXS ns ns *% ns ns ns ns *X *% *% *% *%

interaction - - - o - -

a5 ¢ Means in the same column without common superscdifter significantly at * p< 0.01; ** p < 0.05;
n.s. p > 0.05.

a b CSrednie w tej samej kolumnie, bez wspdinych indekgsnych rénia sie istotnie przy * p< 0,01;
**p <0,05; r.n.p>0,05.

TG - triglyceridesitriglicerydy; CHOL — cholesteidiolesterol; HDL — high density lipoprotein frac-
tion/frakcja lipoproteinowa cholesterolu o wysokiegtasci;

(-) stress — without stress/ brak stresu; (+) strewith stress/obecny stress;

Additive effect/wptyw dodatku; stress effect/ wphgiresu;D x S interaction/interakcja D x S

CONCLUSIONS

1. The applied stress factors did not contributsigmificant changes in the level or
activity of the most analyzed biochemical indicésukey hens blood (GLU, TP, UA,
CHOL, AST, ALT and ALP). They contributed signifitidy only to increase the concen-
tration of triglycerides and decrease in HDL chtdes fraction.

2. The application of both tested additives, ileegreparation and derivative of
5-0x0-1,2,4-triazine under induced stress in turkens resulted in reduction of the
adverse modification of blood lipid indicators. thermore the addition of aloe
preparation caused a significant reduction in kewdltotal cholesterol both in the birds
subjected to stress, as well as treated with Bestr

3. The administration of the tested additives tesulin decrease of activity of
alanine aminotransferase and alkaline phosphatasbei blood, independently of the
presence or absence of stressors.
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Streszczenie Celem podjtych bada bylo stwierdzenie, czy wprowadzenie czynnika stwego
wplyneto na wskaniki biochemiczne indyczek, oraz czy zastosowapertie ze stresem dodatki,
w postaci Aloesu plus oraz pochodnej 5-okso-1,8a#ny, spowodowaty ztagodzenie ewentual-
nych niekorzystnych zmian badanych parametrowiviadczenie przeprowadzono na 360 sztu-
kach indyczek podzielonych losowo i réwnomiernieéngrup licacych po 60 indyczek. Grupy C
oraz C + stres stanowity grupy kontrolne i nie wtngwaty zadnego dodatku. Ptakom z grup A
oraz A + stres aplikowano preparat Aloes plus ¥cil®,70 ml/kg m.c./dzi@ Indyczki z grup T
oraz T + stres otrzymywaly rozpuszczom niewielkiej ilosci etanolu (ok. 2 ml) pochodrb-okso-
-1,2,4-triazyny w dawce 3(g/kg m.c./dzié. Czynnik stresowy w postaci jednoczesnego stlocze-
nia, zmiany temperatury oradwietlenia nie wptyat istotnie na zmiag poziomu lub aktywnéi
wigkszaici analizowanych wskaikow biochemicznych krwi indyczek (GLU, TP, UA, CHO
AST, ALT i ALP). Zastosowane dodatki spowodowatyriajszenie aktywniei ALT i ALP we
krwi indyczek, niezalenie od obecnéxi czy tez braku czynnikéw stresowych. Dodatek preparatu
aloesowego oraz pochodnej 5-okso-1,2,4-triazynyralcie indukowanego stresu u indyczek
skutkowat zmniejszeniem wskaikow lipidowych krwi, zaréwno u ptakéw poddawanyghk

i niepoddawanych stresowi.

Stowa kluczowe indyczki, aloes, pochodna 5-okso-1,2,4-triazystyes, krew, wskaniki bioche-
miczne



