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ABSTRACT

Nine Friesian calves, averaged 140 kg live body weight aged 5 months, were
randomly allocated into three equal groups. The first group was supplemented with
12 g Niacin (NA) /day per calve for 60 days, the second group was supplemented
with 100 mg/kg body weight Nigella sativa seeds (NS) while the last group served as
a control with no supplemented niacin or Nigella sativa seeds. Animals were housed

(39.3 vs 39.1 and 38.9 °C at 0800 h; 40.0 vs 39.5 and 39.0 °C at 1400 h) and skin
temperature (38.1 vs 38.0 and 37.8 °C at 0800 h; 39.3 VS 38.6 and 38.0 °C at 1400 h,
respectively) and respiration rate (35 vs 33and 26 respiration per minute (rom ) at
0800; 49 vs 38 and 31 rpm  at 1400 h). Meanwhile, exposure to heat stress far 3 h
caused a significant increase of thermal responses in calves fed control diet in

respiration rate, rectal and skin temperatures in comparison to other groups which

indicated a possible positive effect of NA supplementation on calves exposed 1o hot
summer conditions.

: Calves fed diets supplemented with NA tended to gain less bady weight than

did calves fed NS or the control diet.

Niacin treatment resulted in metabalic changes that was reflected by an
insignificant increase in total protein: and total globulin and significant increase in
glucose in comparison with calves fed NS or contral group.

The results indicated a positive effect of niacin supplementation on Friesian
calves exposed to hot summer conditions especially under Upper Egypt conditions
with severe heat stress.

Keywords: Niacin, Nigella sativa seeds, thermal response, some blood parameters,
heat stress and Friesian calves

INTRODUCTION

Summer temperature and humidity conditions can decrease body
weight, and reproduction (Younas et al., 1993) in cows. This depression may
be mediated by a reduction in feed intake, which is reported to occur as
ambient temperature rises above 27 °C (Schwab, 1983). An increase in body
temperature usually accompanies this rise in ambient temperature and may
be a primary stimulus for reduction in both feed intake and body weight|
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Whole body heat content and body temperature are dependent on
rates of heat gain and loss (Schearer and Beede, 1990). These rates, in turn,
are affected by thermal gradients among core, skin, and ambient sites. Any
shift in peripheral or internal vasomotor activity may alter the heat loss
process and affect body temperature. Therefore, a treatment that has the
potential to increase body heat transfer could possibly ameliorate the effects
of reduced feed intake and body weight that occur during summer.

Niacin (NA), a B vitamin, elicits vasodialtory reaction that may be
beneficial for cows under heat stress. Peripheral and internal vasodilation,
caused by therapeutic concentrations of NA (Altschul, 1994), may enhance
heat transfer from core to skin sites and generate a temperature gradient
favoring heat loss from skin to environment.

Di costanzo et al. (1997) showed in summer that rectal temperature
was lower in cows fed niacin than in control cows during periods of mild or
severe heat stress.

Black cumin seeds (Nigella sativa) are a suitable protein source (30%
or more, Khalifa, 1995) to be included in the diets of farm animals due to its
cheap price compared with the traditional protein sources. Nigella sativa’s oil
can be used as antioxidant agent as it inhibited the non-enzymatic
peroxidation (Houghton et al, 1995 and Saad et al, 1998) which may
increase the immunity (Cole et al., 1994) this increase of the immunity may
help the animals to tolerate the heat stress. Meanwhile, the research focused
on the effect of Nigella sativa seeds supplementation for animals under heat
stress was lake.

The objective of this study was to evaluate Niacin or Nigella sativa
seeds suppiemeniation as a means of improving thermoregulatory
responses of Friesian calves during summer under Upper Egypt conditions.

MATERIALS AND METHODS

This study was carried out atthe Animal Production Dept., Faculty of
Agriculture, El-Azhar University at Assiut. Nine Friesian calves, averaged 140
kg live body weight and aged 5 months were used during summer months
(July and August). They were randomly allocated into three equal groups.
Animals of the first group (NA) were supplemented with 12 mg niacin
(NA)/day per calve for (60 days). The second group (NS) was supplemented
with 100 mg Nigella sativa seeds (NS)kg body weight while the last group
(C) served as a control with no supplemental Niacin or Nigella sativa seeds.
The chemical analysis of freshly crushed nigella sativa seeds (NS) was
37 9% ether extract , 20.5% crude protein, 14.9% crude fiber, 4.5% Ash,
19.3% NFE and 6.9% moisture.

The animals were housed indoors (semi-open shed) and were
individually provided daily with concentrate mixture and roughage (berseem
hay) ad lib. All experimental animals received ad libitum concentrate mixture
consisting of 50% corn, 15% cottonseed meal, 25% soybean meal and 10%
crushed barely, 2% limestone and 1% common salt. Chemical analysis
showed that the concentrate mixture contained 9.84% moisture, 15.6% crude
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protein, 2.72% either extract, 7.99% crude fiber, 57.37% nitrogen free extract
and 6.48% ash.

The animals of the three groups were kept under the same
managerial and hygienic conditions. Water was available all the day.

Rectal temperature (RT), skin temperature (ST) and respiration rate
(RR), were recorded at 0800 h and 1400 h and at 0800, 1200, 1600 ang 2000
h. Meanwhile, the thermal résponses were measured at 1000 h pre exposure
directly solar radiation and 3 h after exposure at 1300 h. Ambient
temperature was recorded daily through out the experimental period using a
thermometer hanged at a level of about two meters from the floor with a
hygrometer for the relative humidity (RH, %) recording. Averages of air
temperature and RH% through out the experimental periods are illustrated
in table (1). Body weight (BW) and daily gain were recorded at the beginning
of the study and at the end of the experimental period which lasted for 60
days.

Table (1) Average air temperature (AT) and relative humidity (RH)
allover the day time during the experimental period.

Day time AT °C RH %
0800 h 38.0 73.8
1400 h 39.8 . 67.6
1000 h (pre exp.) 38.0 65.4
1300 h (3h after exp.) 41.6 62.6
0800 h 38.0 73.6
1200 h 39.0 68.8
1600 h 40.1 542
2000 h 38.2 56.7 =1

Exp. Exposure,

Blood samples (about 10 mi) were weekly obtained from the jugular
vein before feeding during the experimental period. Sera were obtained by
centrifugation of the blood samples for 20 minuets at 3000 rpm. Sera
glucose, urea-N, total protein and albumin concentratiors were determined
using bio Merieux Rains Kits (France). Total globulin was calculated by
Subtracting albumin from total protein concentrations.

Data were statistically analyzed using the general linear model GLM
(SAS, 1985).

RESULTS AND DISCUSSION

1) Body performance
Initial and final body weight (BW) and daily weight gains are given in
Table, 2
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Table (2):

llah, M.M.

Effect of Nigella

sativa seeds (NS) and Niacin

supplementation (NA)on growth of Friesian calves (X+SE)
during the experimental period (60 days).

ltems Control NS NA P
No. of animals 3 3 3
Initial BW kg 139.5 140.5 139.9 NS
Final BW kg 192.5 193.3 187.3 NS
Daily gain kg/d |  0.89:0.90 0.88+0.99 0.79:0.80 NS

No significant differences were observed in body gain during the
experimental period. But calves fed diets supplemented with Niacin tended to
be lowered in body weight gain during the experimental period than calves
fed Nigella sativa seeds or the control diet. Di costanzo et al. (1997) reported
that cows fed 36 g niacin/d per cow tended to gain less body weight during
17 days than cows fed the control diet.

2) The thermal and respiratory responses :
Thermal and respiratory responses at 0800 h and 1400 h are shown
in table,3 and Figs. 1,2 & 3.

Table (3): Effect of Nigella sativa seeds (NS) and Niacin (NA)
supplementation on thermal responses at 0800 h and
1400 h of Friesian calves.

Dietary treatment
Item Control ' Nigella sativa Niacin

0800 h

Rt (°C) 39.3+018 b 391+0.11ab 389+030 a

St (°C) 38.1+0.13b 380+021 b 37.8+0.12 a

RR (rpm)? 350+ 148 B 33.0+1.18B 260+235A
1400 h

Rt (°C) 400+026C 395+006 B 39.0+0.09A

St (°C) 39.3+030 C 386+0.19 B 38.0+£0.09A

RR (rpm)° 49.0+3.24C 28.0+1.28 B 31.0:1.90A
"No supplemental NS or NA. abic (P <0.05)
? Respiration rate, number per minute. ABC (P<0.01)

RT: Rectal temp. & ST: Skin temp. & RR: Respiration rate

As shown in Table (3) and Figs. (1, 2 & 3) the thermal responses
were affected significantly by Nigella sativa seeds (NS) or Niacin
supplementation (NA). Comparison of rectal temperature between control
calves and calves fed NS and NA showed higher temperatures (39.3 vs 39.1
and 38.9 °C at 0800 h: 40.0 vs 39.5 and 39.0 °C at 1400 h), skin temperature
(38.1 vs 38.0 and 37.8 °C at 0800 h; 39.3 vs 38.6 and 38.0 °C at 1400 h) and
respiration rate (35 vs 33 and 26 rpm at 0800 h; 49 vs 38 and 31 rpm at 1400
h, respectively ). Meanwhile, exposed animals to heat stress for 3 h showed
a significant increase of thermal response for calves fed control diets
compared with calves fed Nigella sativa seeds or Niacin supplementation,
Table 4 and Figs. 4, 5 &6
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Fig. (1): Effects of niacin and igela sativa supplimentation on thermal responses at 0800 h and 1400 h of Frisian calves.
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Fig. (2): Effects of niacin and nigella saliva supplimentation on skin tempraure al 0800 h and 1400 h of Frisian cafves.
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Fig. (3): Effects of niacin and nigella safiva supplimentation on respiralion rate at 0800 h and 1400 h of Frisian calves.
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Fig.
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Table (4): Effect of Nigella sativa seeds (NS) and Niacin (NA)
supplementation on thermal responses of Friesian calves
exposed to direct solar radiation from 1000 h to 1300 h.
Dietary treatment
Item Control ' Nigella sativa Niacin
1000 pre exposure
Rt (°C) 39.7+£1.10b 39.5+0.13b 392+0.16a
St (°C) 38.4+003b 384+0.14b 38.0+0.34a
RR (rpm)2 39.0+£0.34C 37.0+£1.188B 32 0+ 059 A
1300 post exposure
Rt (°C) 40.2+0.15B 395+ 0.03A 39.3+0.03A
St(°C) 39.5+£012C 384+0128B 38.1+£0.27 A
RR (rpm)? 67.0+1.22C 38.0+0.90B 34.0+0.59 A
"No supplemental NS or NA. a,b,c (P <0.05)

? Respiration rate, number per minute.
RT: Rectal temp. & ST: Skin temp. & RR: Respiration rate

AB,C (P <0.01)

In this field rectal temperature, skin temperature and respiration rate

were significantly affected by Nigella sativa seeds or niacin supplementation
at 0800 h, 1200, 1600 h and 2000 h (Table, 5 and Figs. 7, 8 & 9).

Table (5): Effect of Nigella sativa seeds and niacin supplementation on
thermal responses of Friesian calves at 0800 h 1200 h 1600 h

and 2000 h.
Dletary treatment |
Item Control ' Nigella sativa Niacin
0800 h
Rt (°C) 39.3+0.20 B 39.0+0.18 AB 38.8+0.30 A
St (°C) 38.1+0.28 ab 38.0+020a 37.8+0.12a
RR (rpm)? 350+1.48B 33.0+1.288B 260+ 1.18 A
1200 h ‘
Rt (°C) 396+012 b 39.4 + 0.08 ab 39.1+0018a |
St (°C) 38.2+0.14b 38.0+0.12 ab 37.7+0.18 2
RR (rprn)? 350+148C 32.0+0.90 B 26.0+1.80A
1600 h
Rt (°C) 39.9+0.26B 39.4 +0.05 AB 39.1+0.08A
St (°C) 39.2+0.30C 38.4+0.19 AB 38.1+0.09 A
RR (rpm)? 48.0+3.24C 35.0+0.86 B 300+099A
2000 h |
Rt(C) 396+0.12b 39.2+0.153 39.2+0.16a |
(°C) 38.4+0.12b 38.4+0.12b 38.0:+012a
RR(rpm} 37.0+1.17B 340+0.18 B 27.0+1.80 A
INo supplemental NS or NA. a,b,c (P <0.05

* Respiration rate, number per minute.
RT: Rectal temp. & ST: Skin temp. & RR: Respiration rate

AB,C (P<0.01)

As shown in tables (3, 4 & 5) thermal and respiratory responses were

significantly lower for calves fed diets supplemented with niacin than for
calves fed diets supplemented with Nigella sativa seeds (NS) or the control
diet. Skin temperature were the most items significantly less (P<0.01) in
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Fig. (7): Effects of niacin and nigefa sativa supplimentation on thermal response al 0800 h, 1200 h, 1600 hand 2000 h
of Frisian calves.
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Fig. (8): Effects of niacin and nigella saliva suppimentation on skin temperature al 0800 h, 1200 h, 1600 h and 2000 h of
Frisian calves.
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calves fed NA than calves fed NS or the control. This observation was
reported by Di costanzo et al. (1997) that skin temperature was significantly
lower for cows fed diet supplemented with NA (12 g/h for 17 days) than for
cows fed the control diet at both the 0800 and 1600 h while no significant
effect of dietary treatment on rectal temperature at 0800h or 1600 h were
observed. In this field, Di costanzo et al (1997) found that rectal
temperatures at 0800, 1600 and 2200 h were not affected by dietary
treatments. In contrast, skin temperature at 0800 h was significantly lower for
diet supplemented with NA than for cows fed the control diet. Similarly, skin
temperature at 1600 ar~ 2200 h followed a decreasing trend in cows fed
diets supplemented with Na (<4 g for 17 days).

Two possible explanations are available for the reduction in skin
temperature for calves fed diets supplemented with niacin as reported by Di
costanzo et al (1997). The likely explanations is that heat transfer might have
been reduced, thus a comparable reduction in heat production would be
expected as the core temperature is to remain constant. Another explamation
would be increased evaporative heat loss, which cool the skin, lower
temperature, and increase the thermal gradient for heat loss. If heat loss had
taken place, then heat production would have been controlled and would
have allowed the calves to maintain a constant core temperature. Additional
studies are needed to determine the specific changes in heat transfer that are
produced by NA treatment. Further evaluation is also required to determine
different doses or treatment schedules of NA that could result in a significant
improvement in production during periods of heat stress.

e —————— T T

3) Biood metabolites :

Serum metabolites concentrations for calves fed diets supplemented
with Nigella sativa seeds or Niacin and calves fed the control diet are
reported im table (6).

Table (6): Effect of Nigella sativa seeds (NS) or niacin (NA)
supplementation on metabolic profile of Friesian calves.

Dietary treatment <l
Metabolites |  Control NS [ NA T - e
Total protein (g/dl) | 7.02 7.22 ' 7.28 0.38 J
Albumin (g/dl) 2.98 3.07 2.90 0.22
Total globulin (g/dl) | 404 4.15 4.38 038 |
Glucose (mg/dl) J 64.80B 66.70B 73.20 A 2.01 ;
{Urea N (mg/dl) ! 25.6 26.7 24.4 1.09
1 No supplemented NS or NA.

AB (P<0.01)

As show in Table (6) total protein and its fractions (albumin and
globulin) and urea N were not affected by treatments. But serum glucose

- .concentration in calves fed diets supplemented with Niacin were significantly

higher (P<0.01) than for calves fed diets supplemented with Nigella sativa
seeds or calves fed the control diet. Previous reports of Thornton and
Schuetz (1980) indicated that administration of 6.5 to 17 g/d of Niacin to
~ goats elevated blood glucose and insulin. In this field, Dicostanzo et al.
(1897) found that plasma glucose concentrations were significantly higher in
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cows fed 36 g/d niacin for 17 days. This increase in serum glucose
concentration might be an indication of greater gluconeogenic activity
promoted by the partial lipogenic suppression elicited by niacin at the cellular
level as reported by Ruegsegger and Schaltz (1986).

CONCLUSION

The present experiment determined wheather Nigella sativa seeds or
Niacin supplementation could modify the thermoregulatory ability of Friesian
calves during summer conditions. Results indicated that, rectal temperature,
skin temperature and respiration rate were reduced in calves fed Niacin or
Nigell sativa seeds during heat stress than calves fed the control diets. But,
the thermal responses were less in calves fed Niacin than calves fed Nigell
sativa seeds supported a possible positive effect of Niacin supplementation
on calves exposed to hot summer conditions. Measurements of bloed flow
and metabolic rate are necessary to determine the mechanism by which
Niacin influences heat transport and calves comfort.
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