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SUMMARY

The effect of niacin supplementation at two levels: 0.0 (control) and 10
mg/Kg body weight on growth performance, respiration rate, rectal and skin
temperatures as well as some blood constituents were studied. A total of 10
suckling Friesian calves, 19+0.34 day’s age were used. The addition of
niacin started at 39 Kg body weight and lasted till 120 Kg body weight.
Animals were divided into two equal groups and housed indoors (semi-open
shed) during the period from December to February. Each group was
examined for growth performance, respiration rate, rectal and skin
temperatures as well as some blood constituents. A treatment by period
interaction was detected for body weight (P<0.05)and average daily gain
(P<0.01). However, for the 90-day period, niacin suckling calves (NC) were
11 % more body weight and gained 17 % faster than control suckling calves
(C) . Respiration rate and rectal temperature were higher at 14:00 h than at
8:00 h and in-group (NC) than in-group (C) at either period. Calves fed
niacin had significantly higher concentrations of serum total protein, total
globulin and its fractions (alpha, beta and gamma). It was not surprised to
notice that serum total globulin concentration was 45% (P<0.02) greater
while gamma-globulin elevated by 67% (P<0.01) in niacin-fed calves. Also
treated calves had lower concentration of serum albumin (p<0.01). Fed niacin
(group, NC) increased concentrations of serum glucose by 22% (P<0.01),
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total cholesterol by 18% (P<0.05), triglycerides by 40% (P<0.01) and
transferase enzymes (aspartic transferase, and alanine transferase) by 16%
(P<0.02) and 22% (P<0.01), respectively while creatinine concentration
decreased by 24 % (P<0.01). Concentrations of serum calcium, inorganic
phosphorus, urea-nitrogen and total bilirubin did not differ between groups.
The results cleared that the benefits of niacin supplementation to suckling
Friesian calves were achieved under cool winter temperature. Fed niacin
succeeded in improving growth performance and increasing the supply of
energy enough to support thermostability in cold stressed calves.

Key words: Niacin,Suckling Friesian calves, Growth, Blood metabolites
Clod stress

INTRODUCTION

Niacin, or nicotinic acid, is required for the synthesis of nicotinamide
adenine dinucleotide (NAD) and NAD phosphate, two coenzymes essential
for metabolism of proteins, carbohydrates and lipids (White, 1982 and
Henderson, 1983) and to its roles as a Coenzyme in energy metabolism
(Moore, 1984). The young animals, preruminant calf, require niacin. Adding
niacin to milk replacers is recommended at a level of 2.6 ppm to prevent
niacin deficiency (NRC, 1989).

Synthesis of niacin in the rumen of cattle has been demonstrated and may
be under metabolic control i.e. more niacin is synthesized when small
amounts are provided in the ration (Porter, 1961). Niacin is a B vitamin
synthesized by rumen microbes (Zimmerman et al., 1992). The inclusion of
niacin in ruminant diet may affect ruminal fermentation and performance of
ruminants (Campbell et al., 1994). Mechanisms postulated previously for the
beneficial effects of niacin have included increase in microbial protein
synthesis and propionate production in the rumen (Riddell et al, 1980),
protozoal numbers (Erickson et al., 1990) and cellulose digestion (Horner et
al., 1988).

Because cold exposure intefers with the availability of nutrients for animal
production, feed is directed toward providing substrates for use in
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thermogenesis rather than growth (Scotte et al , 1993) which lead to reduced
growth performance (Young, 1985). For this reason, adding niacin to
suckling Friesian calves, exposed to cool stress, may cause increasing in live
weight gain and improving feed efficiency of early weaned calves which lead
to earlier weaning age. This positive feature resulted from the role of niacin in
elevating protozoal numbers and increasing microbial protein synthesis.

Niacin  supplementation for suckling Friesian calves was not
examined for growth performance and serum metabolites under cool stress
conditions. Therefore, the objectives of this trial were undertaken to evaluate
the effects of supplemental niacin on growth and thermo-physiological
responses of suckling Friesian calves under cool weather temperature. Effects
on various blood serum constituents were also examined.

MATERIALS and METHODS

This trial was started during the cold months of winter (December to
February) in the experimental Farm of the Department of Animal Production,
Faculty of Agriculture, El-Azhar University to examine the influences of
supplemented 10 mg niacin/Kg BW on growth and some blood serum
metabolites of suckling Friesian calves. In addition, the thermal physiological
responses were also examined.

Animal management:

Ten suckling Friesian calves were utilized in this study. Average age
of calves at the start of the trial was 19+0.34 day and average BW was
39.35+1.70 kg. Suckling calves were divided into two groups of five animals
each. The control group (C) was fed on basal diet while the second group
(NC) was supplemented with 10-mg niacin/kg BW. This level was almost
similar to those reported by Siponz et al. (1993). The experimental dose of
niacin was dissolved in 15 ml of water and drenched individually to suckling
calves of the respective treatment group. Animals were housed indoors
(semi-open shed) and were allowed to suckle while rearer was offered at 28
days of age. Composition of ration fed (rearer) was determined according to
(AOAC, 1990). All experimental animals received ad libitum concentrate
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mixture consisting of 50% com, 15% cottonseed meal, 25% soybean meal
and 10% crushed barely. Chemical analysis showed that the concentrate
mixture contained 9.84% moisture, 15.60% crude protein, 2.72 % either
extract, 7.99% crude fiber, 57.37% nitrogen free extract and 6.48% ash. All
animals were kept under the same managerial and hygienic conditions.
Animal performance:

Body weights were recorded (after an overnight fast) every fortnight
throughout the experiment, to estimate the exact quantity of niacin which will
be added according to live body weight. Average daily gain was calculated.
Thermo physiological assessments:

Respiration rate (RR, breath/min) was determined by counting the flank
movements for 1 min. It was carried out for all suckling claves at 8:00 h and
14:00 h every once a week till 90 days. Rectal (RT,°C) and skin
temperatures (ST,"C) were measured using clinical thermometer and digital
telethermometer. Maximum and minimum air temperature (AT,°C) and
relative humidity (RT,%) are presented in Table (1) while AT and RH at
8:00 h and at 14:00 h are shown Table (2).

Table 1: Maximum and minimum of air temperatures (AT, °C) and relative

humidity (RT, %) during the experimental period
AT RH
Month Max Min Max. Min.
Dec. |23.6+0.55 3.6+ 0.39 90.8£0.54  50.4+1.05
Jan. | 20.2+0.69 3.1£038 93.7£1.46  42.5+1.51
Feb. | 19.8+0.62 1.7£0.16 89.3x1.30 37.7+1.29

Table 2: Average air temperature and relative humidity in the morning
(8:00h) and in the afternoon (14:00h) during 90 days of the

experimental period.
Month AT RH
08:00 14:00 08:00 14:00
Dec. 15.3 21.8 71.6 852
Jan. 131 18.6 82.4 61.2
Feb. 11.5 16.5 80.2 72.6
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Blood sampling and methods:

Blood samples were obtained biweekly from the jugular venipuncture
at 9:00 h before feeding. The fresh serum was then separated by
centrifugation at 3000 rpm for 15 min., decanted into clean dry glass vials
and stored at -20°C until analysis. Serum total protein, albumin, glucose,
triglycerides, aspartate and alanine transferase enzymes (AST and ALT,
respectively) were determined using Scalvo (Italy). Calcium, inorganic
phosphors, urea-nitrogen and total bilirubin were estimated using kits
supplied from Biocon (Germany). Kits from Diamond (Egypt) were used in
determination of serum creatinine. Serum total globulin concentration was
determined by difference between serum total protein and serum albumin.
The serum protein fractions were electrophoresed according to the procedure
mentioned in Helena Laboratories Publications (1984).

Data were analyzed by analysis of variance (ANOVA) procedures of
the Statistical Analysis System (SAS, 1987).

RESULTS and DISCUSSION

Growth performance: Niacin supplementation to suckling Friesian
calves during cold weather improved growth rate (P<0.05) and gain (P<0.01)
than when compared with the unsupplemented calves (Table 3 and Fig. 1).
These findings are in agreement with those of Piva et al. (1975). They
reported that a ration supplemented with 400-ppm niacin improved feed
efficiency and weight gain in beef cattle. Moreover, Flachowsky et al. (1993)
found that average live weight gain of growing bulls increased when niacin
was supplemented. They added that about 2/3 of live weight gain were
attributed to rumen and intermediately effects of niacin while the other 1/3 to
increased feed intake. In dairy cattle, Falchowsky et al. (1991) observed that
cows lost 11 kg without niacin and gained 10 kg body weight when 6 g
niacin was added daily. The tendency of niacin supplementation to improve
body weight and average daily gain could be due to increased protozoal
numbers (Dennis et al., 1982), microbial protein synthesis and crude protein
digestibility (Horner et al. 1988).

In this respect, niacin addition could improve body weight and daily
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gain of the treated calves by increasing rumen microbial activity, increased
propionic acid production at the expense of acetate and improved utilization
of absorbed amino acids (Sipocz et al. 19). Propionate is used more
efficiently than acetate by ruminants, possibly by reducing heat increment
(Blaxtey and Wainman, 1964), sparing amino acids used normally for
gluconeogenesis (Reilly and Ford, 1971) and stimulating body protein
synthesis (Eskeland et al., 1974).

Table 3: The influence of niacin supplementation on growth of suckling
Friesian calves (Mean+SE)

Item Control (C) | Treatment(NC) + SEM
No of animals 5 5
Initial BW (Kg) 3925 39.50 1.70
Final BW (Kg) 108¢ 120° 463
Daily gain (g/d) 763" 894° 15.89

Mmmmesamemwwithﬂwsanmsuperscdptarenotsigniﬁmnﬁydiﬁerent
*® (P<0.01) & °° (P<0.05).

A major reason for the consistent improvement in growth
performance that occurs with added niacin may be related to the role of
niacin in carbohydrate and lipids metabolism (Dufva et al., 1984) and to its
roles as a coenzyme in energy metabolism (Moore, 1984). The improvement
in weight gain by adding niacin may be attributed to the improvement in the
intermediary metabolism, leading to improve the ruminal digestion and the
utilization of the absorbed nutrients (Dorean and Ottou, 1996).

Some physiological responses: Thermo respiratory responses are
shown in Table 4. Respiration rate (RR), rectal (RT) and skin (ST)
temperatures were greater (P<0.01) in the aftemoon (14:00 h) than in the
morning (8:00 h) in both groups. Niacin supplementation resulted in a
significant increase in RR (p<0.01) and RT (P<0.05). The overall means of
RR (breaths/min) were 19.90 and 21.50 at 8:00 h and 24.98 and 26.87 at
14:00 h for control and niacin treated-calves, respectively. The corresponding
values for RT (°C) were 38.43 and 38.62 at 8:00 h and 38.81 and 39.09 at
14:00 h for control and niacin treated- calves, respectively. ST (°C) tended to
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increased (P>0.10) due to niacin. The increase of blood flow to skin is the
main cause of high skin temperature in niacin-fed calves. These results
suggested that animals housed under cool winter temperatures modify the
rate of heat exchange by vasomotor control of blood flow to superficial
tissues.

In this field, there is a lack of data dealing with thermal physiological
responses (RR, RT and ST) in case of adding niacin to suckling Friesian
calves in cold weather under Upper Egypt conditions. In the present study,
raising RR and RT in niacin treated-calves could be explained on the basis
that niacin supplementation contributed to the increase of heat production
and basal metabolic rate due to its roles as a coenzymes (Moore, 1984) in
energy and lipids metabolism (Muller et al., 1986) and stimulation of protein
synthesis by rumen microorganisms (Shields et al., 1983). It is clear from the
present study that adding niacin to suckling Friesian calves raised plasma
glucose by about 22% which led to the supply of readily energy substrate to
support thermostability in cold stressed calves and increase the ability of
glucose to maintain rectal temperature (Stanko et al., 1992). Increasing both
RR and RT in niacin-fed calves may lead to keep body temperature very
closely from thermoneuteral zone.

Blood serum metabolites: Results in Table S indicate that serum
total protein concentrations increased (p<0.05) by added niacin. Such
increase was mainly due to the increase in total globulin concentration rather
than albumin (Table 5). In respect to, the significant increase of serum total
protein in niacin-treated calves than in control, such increase may be
attributed to the good effect of niacin in preventing diseases which usually
lead to a great loss of body proteins. Bonomi et al. (1994) found that
nicotinic acid (niacin), irrespective of dose, had a positive effect on the health
status of cows, decreasing the most frequency reported diseases by 50 to
70%. Another explanation is that addition of niacin to the ration increase
microbial protein synthesis (Dennis et al., 1982 and Riddell et al , 1981) and
crude protein digestibility (Horner et al., 1988) which possibly increase total
protein concentration in serum of niacin-treated calves.

It is not surprised to notice that concentrations of total globulin
increased significantly (p<0.02) in treated calves. Both alpha and beta
globulin  concentrations were raised significantly (P<0.02). Also, gamma
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globulin concentration was increased (P<0.01) by about 67% in serum of
niacin-treated calves compared with untreated ones. For this reason niacin
supplementation had a positive effect on the health status of animals (Bonomi
et al., 1994) due to the elevation of gamma globulin fraction that considered
one of the most important items that responsible for immune system in the
body.

Concentration of serum glucose was significantly higher (P<0.01) for
suckling calves supplementedwith niacin than unsupplemented ones (Table
5). Increasing serum glucose concentration associated with niacin
supplementation is in agreement with the reported by DI Costanzo et al.
(1997) who found that plasma glucose concentrations in cows fed diets
supplemented with niacin were significantly higher than those fed control
diet. Previous reports of Thomton and Schultz (1980) indicated that
administration of 6.5 to 17 g/d of niacin to goats elevated blood glucose and
insulin. This increase 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 Schultz (1986).

In this field, alter serum glucose concentration in niacin-fed calves
could be explained by the previous findings of Riddell and Bartley (1980) that
niacin feeding increase propionate production in the rumen. Much of
propionate produced in the rumen is absorbed and transformed to glucose in
the liver. Higher levels of glucose are then released into the peripheral
circulation. Bergman (1983) reported that propionate is a potent glycogenic
compound and can account for about two-thirds of total glucose produced in
large amount of concentrates.

In the present study, concentration oftotal cholesterol in serum of
niacin-treated calves was increased (P<0.05) by about 18% (Table 5). The
higher values of total cholesterol concentration in treated group in
comparison with untreated ones (83.84 Vs 70.73 mg/dl) may be due to the
important of ether extract digestibility by niacin supplementation which
caused an increase in lipids intake. Another explanation to raising total
cholesterol concentration may be attributed to the greater absorbability of
dietary energy and its availability for anabolism and synthesis process.
Stufflebeam et al. (1969) reported that lower energy intake by beef heifers
resulted in a lower serum cholesterol level.
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The increase in triglyceride concentration in niacin- treated suckling
calves (P<0.01) compared with control ones could be due to increased
glucose availability in niacin-treated calves (Table 5). Glucose is essential for
triglycerides synthesis because it forms alpha glycerophosphate which is the
specific precursor of glycerol with which fatty acids are esterified for
triglycerides formation (Bergman, 1983). In addition glucose furnishes
NADPH which is required as a reducing agent in the synthesis of long chain
fatty acids. In general, the increase in plasma levels of both glucose and
triglycerides in the present study (Table 5) indicate that niacin-treated
suckling calves were in better condition compared with control calves.

Feeding niacin resulted in insignificant differences in plasma
contents of calcium and inorganic phosphorus (Table 5) indicating the
niacin supplementation had no effect on bone metabolism and
mineralization.

Serum urea-nitrogen concentration was not significantly affected by
fed niacin (Table 5). Horton (1992) also found in growing lambs that
supplemented niacin (661 mg/Kg diet) did not affect plasma urea-nitrogen.

Serum total bilirubin concentration tended to decrease insignificantly
by about 8% in niacin-fed calves (Table 5). Decreased serum bilirubin in
treated calves might results from improved nutritional status (final body
weight and average daily gain) of these calves (Table 3). Earlier studies
suggest a reciprocal relationship between serum total bilirubin and nutritional
status. Hallford and Galyean (1982) reported greater serum bilirubin in ewe
lambs (P<0.10) and mature ewes (P<0.05) at parturition than before
breeding. In human, Blommer et al. (1971) reported that fasting was
associated with hyperbilirubinemia, which was attributed mainly to decreased
hepatic removal endogenously produced serum bilirubin.

Niacin  supplementaion decreased (P<0.01) serum creatinine
concentration in treated calves compared with untreated ones (Table 5).
Most creatinine originates from non-enzymatic conversion of creatine that
stores energy in muscle as phosphocreatine. Protein catabolism may affect
size of the creatine pool and, thus, the daily production of creatinine (Finco,
1980). Stimulation of body protein synthesis in niacin-fed calves could be the
reason for decreasing serum creatinine in these animals (Table 5).
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Table 4: The influence of niacin supplementation on respiration rate (r.p.m.), rectal and

skin temperatures (°C) at 8:00 h and 14:00 h m%mcalm(l\dmsm

Time RR (r.p.m) RT (°O) ST (O
C NC +SEM Sig | C NC #SEM Sig| C NC +SEM Sig |
800h | 1990 2150 025 ** |3843 3862 002 * | 3701 37.15 003 NS
1400h | 2498 2687 025 ** |3881 3909 002 * | 3747 3756 003 NS
+SE 025 025 0.02 0.02 0.03 0.03
Sig *% ok ** * - e
“P<0.01 & " P<0.05
Table S. The influence of niacin supplementation on some blood constituents in suckling
Friesian calves (Mean+SE)
Treatments
Item
Control (C) Niacin (NC) +SEM
Total protein (g/dl) 6.31° 7.48° 0.27
Albumin (g/dl) 3.33° 375 0.12
Total globulin (g/dl) 2.98° 473° 0.29
Alpha globulin (g/dl) 0.71¢ 1.04° 0.08
Beta globulin (g/dl) 0.51¢ 0.75° 0.05
Gamma globulin (g/dl) 1.76, 2.94° 0.17
Glucose (mg/dl) 62.27° 76.06 1.10
Total cholesterol(mg/dl) 70.73" 83.84° 1.80
Triglycerides (mg/dI) 40.74° 56.91° 1.44
Calcium (mg/dl) 8.74 9.64 0.13
Inorganic phosphorus (mg/dl) 4.56 5.01 0.65
Urea-N (mg/dl) 27.15 2821 1.19
Total bilirubin (mg/dI) 0.37 0.34 0.03
Creatinine (mg/dl) 1.09° 0.88"° 0.02
AST (UL) 42.10° 48.68¢ 141
ALT (UL) 13.90° 16.96° 0.31

Means in the same row with the same superscript are not significantly different.

P (P<0.01) & °(P<0.02)

&*/(P<0.05)

Calves fed niaicn had higher serum transferases AST (aspartic
transferase) and ALT (alanine transferase) concentrations than those fed
control diet (Table 5). Serum AST and ALT increased by about 16%
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(P<0.02) and 22% (P<0.01), respectively due to fed niacin, thus suggesting
increased synthesis of these enzymes in response to an increased need for
glyconeogenesis. AST and ALT enzymes are very important in glucose
synthesis from noncarbohydrate metabolism sources (Harper et al., 1977).

In conclusion, added niacin to suckling Friesian calves under cold
winter environment success in improving nutritional and physiological status
that was reflected by increasing both final body weight and immune system.
Also, niacin supplementation increased glucose concentration by about 22%
in treated calves, which can be used as a metabolic substance for heat
production to support thermostability in cold stressed calves. In regard to the
elevation in RR and RT in niacin-fed calves, further investigation may be
suggested.

REFERENCES

AOAC, (1990): Official methods of Analysis (5" Ed.). Association of Official
Analytical Chemist, Arlington, VA, USA.

Bergman, E.N. (1982): The pools of cellular nutrients: Glucose.In: Riis, P.M.
(Ed.) Dynamic Biochemistry of Animal production.pp, 173-196.
Elsevier, Amsterdam.

Blaxter, K.L.and F.W.Wainma (1964): The utilization of the energy of
different rations by sheep and cattle for maintenance and for
fattening. J. Agric.Sci. (Camb.) 63:113-128.

Bloomer, J.R.;M.D.Peter;V.Barrett and F.L.Rodkey (1971): Studies on the
mechanism of fasting hyperbilirubinemia. Gastroenterology.
61:479.

Bonomi, A.; A.Quarantelli; A.Sabbioni and P.Superchi, (1994):
Observations on the effect of supplementing the diet with rumen
protected nicotinic acid on productive and reproductive efficiency
of dairy cattle. Rivisto aella Societa italiana di scienza
dell’ Alimentaziona, 23(3) 373-393 (Abstract).

Campbell J M. ;M. R Murphy,R.A.Christensen and T.R.Overton (1994):
Kinetics of niacin supplements in lactating dairy cows. J.Dairy Sci.,
77:566.

147




Assiut Vet. Med. J_Vol. 41 No. 82, July 1999

Dennis,S.M.;M.J. Arambel, E.E.Bartley, D.O.Riddell and A.D.Dayton
(1982): Effects of heat or unheat soybean meal with or without
niacin on rumen protozoa. J.Dairy Sci. 65:1643-1651.

DI Costanzo, A.;J.N.Spain and D.E.Spiers (1997): Supplementation of
nicotinic acid for lactating Holstein cows under heat stress
conditions. J. Dairy Sci., 80:1200-1206.

Doreau, M.and J.F.Ottou (1996): Influence of niacin supplementation on In
vivo digestiband ruminal digestion in dairy cows. JDairy Sci,
79:2247-2254.

Dufva, G.S.; F.E.Bartley,A.D.Dayand D.O.Riddell (1984): Effect of niacin
supplementation on milk production and ketosiin dairy cattle. .
J.Dairy Sci., 67:2329.

Erickson,P.S.;A.M. Trusk andM.R Murphy (1990): Effects of niacin source
on epinepherin stimulation of plasma nonesterified fatty acids and
glucose concentrations, on diet digestibility and on rumen
protozoal numbers in lactating dairy cows. J Nutr. 120:1648.

Eskeland, B.; W.H.Pfander and R.L Preston (1974): Intravenous energy
infusion in lambs: Effects on nitrogen retention, plasma free amino
acids and plasma urea nitrogen. Br.J Nutr.31: 201

Finco, O.R. (1980): Kidney function. In : Clinical Biochemistry of Domestic
Animals ( 3* Ed. ) pp. 337-400: J.J Kaneko (Ed.) Academic
Press, New York.

Flachowsky, G. (1991): B Vitamins in ruminant feeding. Vitamine Und
Weitere Zusatzstoffe bei Mensch und Tier.3.Symposiam, Jena,
26/27.

Flachowsky, G. (1993): Niacin in dairy and beef cattle nutrition. Archives of
Animal Nutrition.43:195-213,

Hallford, D.M. and M.L.Galyean (1982): Serum profiles in fine-wool sheep.
Bovine Practice. 3(4): 26.

Harper,UA.; V.W.Rodwell and P.A.Mayer (1977): Review of Physiological
Chemistry, 16" (Ed) Lange Medical Publications, California.
Pp.76, 454,569-570.

Helena Laboratories Publications (1984): Serum protein electrophoresis
procedure. Pro.1: 9/84(2).

Henderson, .M. (1983): Niacin. Annu. Rev. Nutr. 3: 289.

148




Assiut Vet. Med. J Vol. 41 No. 82, July 1999

Hopper,J H. and B.C.Johnson (1995): The production and study of acute
nicotinic acid deficiency in the calf. J Nutr. 56:303.

Horner,J L.;C.E.Coppock, J.R.Moya,J M.LaBore, and J.K.Lanham. (1988):
Effects of niacin and whole cottonseed on ruminal fermentation,
protein degradability and nutrient digestibility. J.Dairy Sci.
71:1239.

Horten, G.M (1992): Niacin supplementation in diets of growing lambs.
Small-ruminant research. 7:1,29-34.

McDonald P.;R A.Edwards and E.A.Greenhalgh (1982): Animal Nutrition,
third edition. Longman,London and New York.

Moore, W.F. (1984): Effects of supplementing niacin to lactating dairy cows.
Page 35 in Proc.44th Annu. Mtg. Am.Feed Manuf. Assoc.
Muller,L.D.;A.J Heinrichs,J.B.Cooper and Y.h.Atkin. (1986): Supplemental
niacin for lactating cows during summer feeding.J Dairy Sci.,

69:1416.

Nutritonal  Research Council (1989): Nutrient requirements of dairy cattle.
6™ rev. ed. Natl. Acad. Sci. Washington, Pg.47.

Palmquist, D.L. (1976): A kinetic concept of lipid transport in ruminants. A
review. J.Dairy Sci. Vol.59 (3):355.

Piva, G.; M Amerio, A.Moiola and A.Rastelli (1975): Annuali della facolta
diagraria. Anno XV.257 Univ.Catt.del S.Cuore Piacenza, Milan,
Italy.

Porter, JW.C. (1961): Vitamin synthesis in the rumen. Pg. 226. In Digestive
Physiology and Nutrition of the Ruminants. D Lewies, ed.
Butterworths. London, England.

Reilly,P.EB. and F.JA.Ford (1971): The effect of dietary contents of
protein on amino acids and glucose production and contribution of
amino acids to gluconeogenesis in sheep. Br.J Nutr.26: 24.

Riddell, D.O.; E.E. Bartley and A.D.Dayton (1981): Effect of nicotinic acid
on microbial protein synthesis in vitro and on dairy cattle growth
and milk production.J Dairy Sci. 64:782.

Riddell, D.O.:E.E.Bartley, and A.D.Dayton (1980): Effect of nicotinic acids
on rumen fermentation in vitro and in vivo. J.Dairy Sci., 63:1429.

Ruegsegger, G.J. and L.H.Schultz (1986): Use of combination of propylene
glycol and niacin for subclinical ketosis. J. Dairy Sci., 69:1411.

149




Assiut Vet. Med. J. Vol 41 No. 82, July 1999

SAS (1987): SAS/STAT Guide for personal computer (Version 6 End) SAS
Inst., Cary, NC.

Schield, D.R.; D.M.Schaefer and T.W.Perry (1983): Influence of niacin
supplementation and nitrogen source on rumen microbial
fermentation. J.Anim.Sci. 57:1576.

Scotte, S.L.; R.J.Christopherson, J.R. Thompson and Ve, Baracose (1993):
The effect of a cold environment on protein and energy metabolism
in calves. Britsh.J. Nutr. 69:127-139.

Sipocz, J.; JJ.Schmidt and F Baintner (1993): Effect of niacin
supplementation on N turnover and some parameters of rumen
fermentation in calves. Acta Agronomica Ovariensis (1993) 35(2)
199-206.

Stanko,R.L.;M.J.Guthrie..Jr.C.C.Chase and R.D.Randel. (1992): Effects of
exogenous glucose or colostrum on body temperature, plasma
glucose and serum insulin in cold stressed newborn Brahman
calves. J.Anim.Sci., 70:3007.

Stufflebeam, C.F.; J.E. Blakely; J.E. Lasley; G.B. Thompson and D.T.
Hayer. (1969): Effect of energy intake upon the levels contain
blood components in young beef heifers. J. Anim.Sci.,23:992.

Thornton, JH. and LH. Schultz (1980): Effects of administration of
nicotinic acid glucose, insulin and glucose tolerance in ruminants.
J Dairy Sci., 63:262.

White, H.B. (1982): Evolution of coenzymes and the origin of pyridine
nucleotides. In: The pyridine Nucleotide Coenzymes. J. Everse,
B.Anderson, and K.You (Ed.). Academic Press, New York.

Young,B.A. (1985): Physiolgical responses and adaptation of cattle in:
MK Youssef (Ed.) Stress physiology in livestock. CRC press inc.
Florida, USA.

Zimmerman,C.A.;A.H.Rakes, I E.Daniel and B.A.Hopkins (1992): Influence
of dietary protein and supplemental niacin on lactation
performance of cows fed normal and low fed diets. J Dairy Sci.
75:1965-1978.




Assiut Vet. Med. J. Vol. 41 No. 82. July 1999

Body weight (Kg)

130 -

- /?

8_.

15 30 45 60 75
The experiment days
[ - Treatment —+ Control Ji

Fig. 1: Growth rate of sﬁckling Fnesnancalves as affected by niacin
supplementation during the experimental period.
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