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ABSTRACT

Background: This study was carried out to assess the effects of enriched feed with Japanese Pepper Seeds (1 and
2%) on plasma monoamine and thermoregulation in broilers.

Materials and Methods: A day old male broiler chicks were obtained from hatchery (Fukuda, Japan), and were
kept in cages with floor of wire-mesh; 3 broilers in each cage. The surrounding heat was controlled at 30 + 1 °C for
three days in the beginning of experiment, and gently lowered to 26 + 1 °C until broilers reached 11 days of age.
Findings: The study result indicated that after 6 days of feeding, their feed intake and body weight gain were not
significantly different among groups of control and supplemented with Japanese pepper seeds. However, feed
conversion ratio decreased significantly with feed of 1% Japanese pepper seeds against 2% in Japanese pepper
seeds broilers (P<0.05). Subsequently, all groups were subjected to high heat at 38° C, for 3 hours with water but
not feed. The tendency was in wing drop and panting during temperature exposure groups (P>0.05). With acute
heat stress, the temperature of all groups was elevated. The effects of time and Japanese pepper seeds were
significant (P<0.05) in temperature exposed broilers. The interaction between time and Japanese pepper seeds were
measured to reflect a tendency of significance (P<0.01). The affinities were measured in rectal temperature of
control group and 2.0% group of Japanese pepper seeds broilers to reduce after 2h, although they kept advancing
in 1% group of Japanese pepper seeds. There were no significant differences in the level of plasma monoamines in
5- HT, Ad and NA among groups (P>0.05), although the level of DA in plasma in 2% Japanese pepper seeds in
broilers was lower than control one (P<0.05).

Conclusion: Present investigation recommend that Japanese pepper seeds affect thermoregulation through the
catecholaminergic system in broilers. Nevertheless, it may have adverse effects under long period high temperature

in chicks.
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INTRODUCTION

Many of plant components gained the attention of nutrition specialist, which develop as anti-nutrition ingredients
or elements, which should be eliminated or avoided, or their effects need to be improved. Nevertheless, even
though, among the materials, that are concede to this class, it is mostly found that, in a proper status, plants
components may have good effects. For example the ability of anti-carcinogenic properties of phyto-oestroneges
(Migas & Krauze-Baranowska, 2015) and glucosinolates (Nugon-Baudon & Rabot, 1994), the anti-oxidative and
anti-atherogenic effects of disuphide and allyl thiosulphinate and the potential coccidiostatic action of artmisin
(Allen et al., 1999). While these possibly useful effects have reported mostly with health of human, it is possible,
that some of components will be of worth in animal diet such as fit. Thermally stressed environment is a major
concern in modern poultry farming. Various strategies reported to alleviate the negative effect of high temperature
in broilers (Yahav et al., 1995; Sahin et al., 2003), but the badly behaved has not yet been explained. The
nutritional manipulations are one of the countermeasures to cope with heat stress, and there have been in particular
many investigations about supplementation of anti-oxidative compounds, such as vitamins (Takahashi et al., 1991;
Lin et al., 2002). As shown in Table 1 in Chapter 1, JPS contains relatively much tocopherols (0.045 mg/g), and
it is expected to negative effects of oxidation stress in animals. The present was investigated to explain the effects

of Japanese pepper seeds on plasma monoamines and thermoregulation in high temperature exposed broilers.

MATERIALS AND METHODS

Animals in Experiments

Male broilers (Chunky) at the age day old were obtained from hatchery (Okayama, Fukuda Hatchery, and Japan).
Day old broilers were kept in cages (wooden) with floor of wire-mesh (18x25x20 c¢cm) at density population of 3
broilers in each cage. Broilers were kept with 24 hours lighting in a room. The surrounding heat was controlled at
3041 ° C for three days in the beginning of experiment, and gently lowered to 26x1 ° C until broilers reached 11
days of age. They had free access to a commercial starter feed (3100 kcal/kg of AME, and 22% CP; Kobe, Japan,
Nichiwa Sangyo Co. Ltd.) and water throughout the pre-experimental duration. The hold of broilers performed
due to guidelines of the Animal Experiment Committee of Hiroshima University.

Body weight and feed intake

At day 4 of age, the broilers were placed in order into experimental sets based on body mass so the normal body
weight was as similar as likely for each treatment. The broilers were kept separately in cages (13x25x25 cm)
during experiment, had free access to water, and feed until the experiment ended. Commercial starter diet (basal
diet) was fed to control group and the other groups were fed with ground Japanese pepper seeds added basal diet
at 1.0 or 2.0%. The added level was determined at (5% Japanese pepper seeds feed may stimulate secretin of
adrenaline, Japanese pepper seeds level was fixed to be less than half). Japanese pepper seeds was taken from
Japanese pepper farm from prefecture of Wakayama, Japan. Feed intake and body weight gain measured in each
day until the broilers were at age of 11 days.

Heat exposure treatment

Afterward of last determination of feed intake and body weight gain, all birds (11 days old) exposed to heat stress
at 38 ° C for 3 hours with water but not feed (experimental groups in the thermo-neutral zone were not set, because
supplemental JPS had no effect on rectal temperature in previous experiments. Rectal temperature was measured
hourly during the heat exposure test. During the heat test, the beginning times of excesses performances in wing

drop and panting (Etches et al., 2008) in broilers were visually recorded and monitored. All broilers were bled at
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the end of the test by cardiac puncture and all samples were collected in heparinized tubes, and for 15 minutes
centrifuged. Collected plasma samples were kept at -20 © C until analyzed.

Blood parameters

The levels of NEFA (non-esterified fatty acid), glucose, TG (triglyceride), total cholesterol, HDL (high density
lipoprotein), LDL (low-density lipoprotein cholesterol), LA (lactic acid), calcium, ALT (alanine
aminotransferase) and AST (aspartate aminotransferase) were determined by Beckman Coulter AU480
biochemistry analysis automatic system (CA, USA), which contain reagents prepared by producer.

Plasma monoamines were tested by the method of Terao et al. (2008), which used HPLC (high-performance liquid
chromatography. Separation of monoamines were attained using a 5-pum reversed-phase Octadecyl-Silica column
(Kyoto, Japan, CA-5 ODD; Eicom Co.). Column heat retained at 25 ° C by a thermocontroller (Tokyo Japan, TSK
C0-8000; Tosoh Co.). The solvent transfer system (Tokyo 105 Japan, TSK CCPD; Tosoh Co.) enclosed 20 uM
Na;EDTA and 2.5 mM 1-octanesulfonic acid sodium salt (SOS), and 12% methanol in a 0.1 M NaH,PO4’0.1 M
NazHPO4= 1000:85 (0.1M phosphate buffer solution). The pH of the buffer was adjusted to 3.5 with H3PO4. The
buffer was filtered and degassed by degasser (Tokyo Japan, TSK SK-8022; Tosoh Co.) and then the flow rate
adjusted to 150 puL/min. The electrochemical detector (Tokyo Japan, TSK EC-8020; Tosoh Co.) was set at 900
mV and peak height were measured using a computer integrator. All values were corrected for real recovery based
on the extraction rate of the inner slandered isopropanol.

Statistical analysis

Collected data were examined via accessible package of StatView (SAS Institute, Version 5, Cary, USA, 1998).
For numbers with normal distribution, ANOVA and Tukey-Kramer test were performed. If data were not normally
distributed, they were subjected to Kruskal-Wallis variance analysis and Steel-Dwass post-hoc procedures. To
compare rectal temperature at the different time-points, a linear to define the dose-response relations at separately
time period. Changes were stated significant at P < 0.05, and a value of P < 0.01 was measured to reveal a tendency
to significance.

RESULTS

Effects of Japanese pepper seeds on feed consumption, body weight and feed conversion ratio.

Table 1 showed the effects of supplement JPS on BW (body weight gain), feed consumption and feed FCR
(conversion ratio) in broilers. Feed consumption and BW gain were none-significantly changed (P > 0.01) among
Japanese pepper seeds and control one. Nevertheless, FCR decreased significantly in broilers fed with 1.0%
Japanese pepper seeds feed compared to 2.0 % Japanese pepper seeds (P < 0.05) in broilers.

Table 1. Effect of Japanese Paper seed on body weight and feed intake in broiler checks

Control {5) 1.0 % JP (5) 2.0% JP (5) P value
Initial BW (4 d) 67.540.98 66.650.75 66.720.43 0.665
Final BW (11 d) 207.449.08 215.7+E.16 198 7+E.01 0.393
s s o e EUTHras
Feed intake (g) 175.0%10.31 176.6+5.86 165.7%8.68 0.672
FCR 1.2540.030" 1.19+0.007 1.2610018 " 0.048

JP: Japanese paper seeds, BW: body weight, FCR: Feed conversion ratio. Values are Mean+SE
of the number of checks in parentheses. Means with different letters are significantly different at
p <0.05.
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Effects of JPS on body temperature and behavioral response during heat challenge
Fig. 1. Indicated the result of JPS supplemented feed on tendency in wing-drop or panting throughout high
temperature test. Bot heat dissipation behaviors were not significantly different between the Japanese pepper seeds

(P> 0.01) and control one.
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Fig. 1. Effects of Japanese pepper seed on thermoregulation
behavior (panting and wing-droop) in heat exposed checks. Box
plots show the median (center line) and the interquartile range
from the 25" to the 75™ percentile. Whiskers above and below
the box indicate the 10™ and 9" percentiles and circles indicate

outliers.

The result of JPS supplemented feed on rectal temperature in heat-exposed chicks publicized in Fig. 2 number 2.
Before the high temperature exposure, rectal heat in control, 1.0 or 2.0% JPS chicks was 40.7+0.1, 40.8+0.1,
40.940.1 ° C, respectively. The temperature each group were increased by high temperature. The effect of feed
and time were significant in high temperature exposed broilers (P<0.05, P<0.0001). An association between feed
and time was measured to return a tendency to significance (P<0.01). Rectal temperature at 2 and 3 h heat exposure
indicated quadratic changes (2 h: y= 41.78 (SE 0.135, P<0.0001) +1.370 (SE 0.345, P=0.0018) X -0.630 (SE
0.166, P=0.0025) X?, R2=0.497, P=0.0065; 3 h: y=41.60 (SE 0.241, P<0.0001) + 1.570 (SE 0.614, P=0.0251) X-
0.750 (SE 0.295, P=0.0292)X?, R2=0.245, P=0.0735). There were trends for rectal temperature of control ones
and 2.0% Japanese Pepper Seeds broilers group the reduction after 2 h though that of 1.0% Japanese pepper seeds

reserved advancing.
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Fig. 2. Effects of Japanese pepper seed on rectal temperature of heat
exposed checks during 3h. PSE, pooled SE, open circles; control, solid
triangles; 1.0% JP, Solid Square; 2.0% JP. The number of checks in each
group was as follows; control 5; 1.0% JP, 5; 2.0% JP, 5.

Effect of JPS on blood parameters after warm air challenge

The effect of supplemental JPS on blood parameters after high temperature stress revealed in Table. 2. Non-
significant differences were find in all blood parameters (AST, ALT, and glucose, NEFA, T-Cho, TG, HDL, LDL,
LA, Caand IgA) among the groups (P > 0.01).

Table 2. Effects of Japanese pepper seed on plasma parameters in heat exposed chicks

Control (5) 1.0 % TP (%) 2.0 % IF (5) P-vahe
AST (VL) 167.1+7.6 157.5+6.9 1667614 6 0.484
ALT (U/L) 3.6420.40 3.88+0.39 390H0.87 0.944
Glucose (mg/dL) 235.9£10.2 240.1+112 226.0152 0.559
NEFA (mEqg/L) 681.3£0B2 903 7576 B15.8£1329 0.327
T-Cho (mg/dL} 130.618.6 1238184 130.9+3.4 0.738
TG (mefdL) 16.541.9 13940 8 17.140.6 0209
HDL (mg/dL) 90 4%58 83.7H6.0 886124 0.635
LDL (mg'dL) 13.041.4 129413 153406 0.296
LA (mgfdL) 251556 254425 28.043.7 0.863
Ca (mg/dL) B.4630.43 8624025 8.45H0.35 0.931
IzA (mg/dl) 2.3040.13 2.14+0.09 2124010 0458

JP: Japanese pepper seeds, AST: Aspartate aminotransferase, ALT: alanine aminotransferase, NEFA: Non-
esterified Fatty acid, T-Cho: Total cholesterol, TG: Triglycerides, HDL: High-density lipoprotein
cholesterol, LDL: Low-density lipoprotein cholesterol, LA: Lactic acid, Ca: Calcium, IGA:
Immunoglobulin A. Values are means+ SEM of the numbers of chicks in parentheses.
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Table 3 explained the result of Japanese pepper seeds in plasma monoamines in heat-exposed broilers. Although,
significantly difference were not found in Ad, 5-HT and N A between groups (P > 0.01), the amount of DA in

plasma in 2% Japanese pepper seeds broilers was not high then control one (P < 0.05).

Table 3. Effects of Japanese pepper seed on plasma monoamines in heat exposed chicks

Control (5) 1.0% TP (4) 2.0 % IP (5) P-vahe
NA (ng/mL) B.3322.41 9.08+3.33 5.78+1.62 0.617
Ad (ng/mL) 6.2781.24 20461829 10.9845.60 0.229
DA (ng/mL) 1.36+0.61" 0444036 0.2240.06" 0.046
5-HT (ng/mL) 14.92410.20 3.08+1.60 6.18+3.30 0.463

JP: Japanese pepper seeds, NA: noradrenalin, AD: adrenalin, DA: dopamine, 5-HT: serotonin. Values are

means = SEM of the number of chicks in parentheses. Means with different letters are significantly different

at P <0.05.
DISCUSSION
A sequence of metabolic and physiological changes in broilers occurred such as painting, increasing of body heat,
alkalosis in respiration, through which metabolic status bring out and reduce level of plasma triiodothyronine
(Deyhim & Teeter, 1991). Growth promoters are expecting to increase growth rate and improve gut health ensuing
in better-feed consumption and reducing FCR (feed conversion ratio) (Visek, 1978). Birds outside of normal
temperature may suffer physiological changes, such as decrease feed intake and egg production. Fowl is delicate
to heat as related ecological challenges such as heat stress. Heat stress elevate steroidogenesis, which effects
tissues and metabolism. Understand and control of environment is threat to success poultry production and welfare
(Lucas & Marcos, 2013). However, the current study indicates that there is no effect of JPS on feed consumption
and body weight gain supplemented as feed additives, but FCR was significantly lower in 1% JPS compare to
other groups (Table 1). Deduction in FCR in 1% JPS might be because of positive phenolic outcome of JPS as
antioxidant which improved FCR, improved intestinal mucosal lining and improved digestion. Our study is
supported that enhancement in FCR might be due to the active ingredient of medicinal plant which increase fat
metabolism and energy utilization (Smeets & Lejeune, 2005). This may effect of herbal plant and enhance the
digestive system function in assimilation of feed, and role of the polyphenol that possessed antioxidant activities
(Papoutsi et al., 2005). This may effect of herbal plant and enhance the function of digestive system in adjustment
of feed, and character of the polyphenol that keep antioxidant activities (Papoutsi et al., 2005). Plants and
phytogenic property may control and enhance the growth of various pathogenic and nonpathogenic species of
bacteria in chick’s gut, which may affect to a better digestion and consumption of feed, results in enhanced FCR
(Bedford, 2000). Plants derived feed additives may have helpful effect on digestion and increase absorption
volume of gastric mucosa (Gonzalez et al., 1998). Supplementation of JPS as feed extracts might have helpful
effect on digestion of feed and further active on nutrition, and due to deviations in intestinal ecosystem and

absorption of digestive materials, thus FCR decreased in 1% JPS.

In the present study plasma Dopamine significantly lowered in 2% JPS compare to control and 1% JPS (Table
3). High doses of JPS decreased Dopamine level in broiler chicks. It could be support of JPS and removal of

adverse influence of high temperature on adrenal lipid peroxidation at cell membrane (Edens & Siegel, 1975).
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The reduction in plasma Dopamine could be due to effect of JPS tocopherol on heat stress, a-tocopherol of plants
decrease the adverse effect of high temperature in broilers (Young et al., 2003), the inclusion of medicinal plant
in the ration lessened the synthesis of corticosterone hormone and prevented their negative effect (Kutlu & Forbes,
1993). Phenylalanine and tyrosine are precursor of dopamine, epinephrine and norepinephrine. Phenylalanine first
converted to tyrosine and serves as precursor of epinephrine, norepinephrine and dopamine. Epinephrine and
norepinephrine stimulated glucose uptake of muscle, and norepinephrine activity stimulated by stress (Choochote
etal., 2009).

Under heat stress, addition of JPS as feed additives in broilers diets prevent negative effect of corticosteroid
hormone by decreasing their synthesis, which improved performance of broiler chicks under heat stress.
Dopamine is highly correlated with faster and stronger adaptation of chicken to heat stressors (Hester et al., 19964,
1996b). The effect of group (feed) and time were significant in high temperature exposed broilers (P<0.05) is
shown in Fig 2. Supplementation of the diet with JPS improved group (feed) and time of heat stressed may be
due to decreasing the synthesis of corticosteroid hormones and prevented their adverse effects. The significant in
feed and time interaction indicated that JPS had more strong positive effect in heat stress group then non-heat
stressed broilers. Supplementation of feed with acidifiers has the ability to increase chicken presentation under

high teperature situation (Daskiran et al., 2004).

CONCLUSION

In conclusion, the present investigations recommend that Japanese pepper seeds distress temperature regulation
through catecholaminergic system in broilers, although, it make possible thermoregulation through the
catecholaminergic system in chicks but it may convert the opposing effect under the long time high temperature

in chicks.

Acknowledgment
The investigation was helped through Promotion and Enhancement of Afghan Capacity for Effective

Development (PEACE) from JICA (Japan International Cooperation Agency).

Conflict of Interest

No, conflict of interest among all authors

REFERENCES

Allen, M. J., Shan, X., Caruccio, P., Froggett, S. J., Moffat, K. G., & Murphey, R. K. (1999). Targeted expression
of Truncated glued disrupts giant fiber synapse formation in Drosophila. Journal of
Neuroscience, 19(21), 9374-9384.

Bedford, M. (2000). Removal of antibiotic growth promoters from poultry diets: implications and strategies to
minimise subsequent problems. World's Poultry Science Journal, 56(4), 347-365.

Choochote, W., Chaithong, U., Kamsuk, K., Jitpakdi, A., Tippawangkosol, P., Tuetun, B., & Pitasawat, B. (2007).

Repellent activity of selected essential oils against Aedes aegypti. Fitoterapia, 78(5), 359-364.




Nangarhar University International Journal of Biosciences ORIGINAL ARTICLE

Daskiran, M., Teeter, R.G., Vanhooser, S.L., Gibson, M.L. and Roura, E. (2004). Effect of dietary acidification on
Mortality rates, general performance, carcass characteristics and serum chemistry of broiler exposed to cyclic
high ambient temperature stress. Journal of Applied Poultry Research, 13: 605-613.

Devhim, F. And Teeter, R.G. (1991). Sodium and potassium chloride drinking water supplementation effects
on Acid-base balance and plasma corticosterone in broilers reared in thermoneutral and heat-distressed
environment. Poultry Science, 70: 2551-2553.

Edens, F.W. and Siegel, HS. (1975).Adrenal responses in high and low ACTH response lines of
chickens during acute heat stress. General Comparative Endocrinology, 25: 64-73.

Gonzalez. R., Dunkel, R., Koletzko, B., Schusdziarra, V. and Allescher, H. (1998). Effect of capsaicin containing
red pepper sauce suspension on upper gastrointestinal motility in healthy volunteers. Digestive Diseases
and Science, 43: 1165-1171.

Hesters, P.Y., Muir, W.M., Craig, J.V. and Albright, J.L. (1996a). Group selection for adaptation
to multiple-hen cages: Hematology and adrenal function. Poultry Science, 75: 1295-1307.

Hesters, P.Y., Muir, W.M., Craig, J.V. (1996b).Group selection for adaptation to multiple-hen cages: Production
traits du ring heat and cold exposure. Poultry Science, 75: 1308-1314.

Kutlu, H.R. and Forbes, JM. (1993).Changes in growth and blood parameters in heat-stressed
broiler chicks in response to dietary ascorbic acid. Livestock Production Science, 36: 335-
350.

Lin, H., Decuypere, E., Sang, J.L. Yie, Y.M. and Yany, R.M. (2002). Effect of dietary Supplemental levels of vitamin
a on the egg production and immune response of heat stressed laying hens. Poultry Science, 81: 458-465.

Lucas, J.L. and Marcos, H.R. (2013). Impact of heat stress on poultry production. Animals, 3:356-369.

Migas, P. and Krauze-Baranowska, M. (2015). The significance of arbutin and its derivatives in therapy and
cosmetics. Phytochemistry Letters, 13: 35-40.

Nugon-baudon, L. And Sylvie, R. (1994). Glucosinolates and glucosinolate derivatives: Implications for protection
against chemical carcinogenesis. Nutrition Research Reviews), 7, 205-231

Papoutsi, Z., Kassi, E., Tsiapara, A., Fokialakis, N., Chrousos, G.P. and Moutsatsou. P. (2005). Evaluation of
estrogenic/antiestrogen activity of ellagic acid via the estrogen receptor subtypes ERa and ERp. Journal of
Agricultural Food Chemistry, 53: 7715-7720.

Sahin, K., Sahin, N. and Kucuk, O. (2003). Effects of chromium, and ascorbic acid supplementation on growth, carcass
traits, serum metabolites, and antioxidant status of broiler chickens reared at a high ambient temperature
(32 ° C). Nutrition Research, 23: 225-238.

Smeets, AJ. and Lejeune, M.P. (2005). Sensory and gastrointestinal satiety effects of capsaicin on food intake.
International Journal of Obesity, 29: 682-688.

Takahashi, K., Akiba, Y. and Horiguch, M. (1991). Effects of supplemental ascorbic acid on performance, organ
weight and plasma cholesterol concentration in broilers treated with propylthiouracil. British Poultry
Science, 32: 545-554.

Visek, W.J. (1978). The mode of growth promotion by antibiotic. Journal of Animal Science, 46: 1447-1469.

Yahav, S., Goldfeld, S., Plavnik, I. and Hurwitz, S. (1995). Physiological response of chickens and turkeys to relative
humidity during exposure to high ambient temperature, Journal of Thermal Biology, 20: 245-253.




Nangarhar University International Journal of Biosciences ORIGINAL ARTICLE

Young, J.F., Stagsted, J., Jensen, S.K, Karlsson, A.H. and Henckle, P. (2003).Ascorbic acid, Alpha-tocopherol, and
organo supplements reduce stress induced deterioration of chicken meat quality. Poultry Science, 82: 1343-
1351.




