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Introduction: Whole milk is a highly digestible food for calves. Calves receive 10 to 12 percent of their body
weight in milk daily. Therefore, the lactation period is the foundation for the health and proper growth of calves.
Adequate growth in proportion to the genetic potential of the animal can reduce the age of puberty of calves and the
slaughter age of male calves. The high price of milk, long-term feeding of calves with milk or milk replacer is not
economically viable for the farmer, and the cost of a growing replacement heifer is still high. Advanced
management allows for earlier weaning, as it reduces the cost of raising replacement animals. Strong heifers with
proper growth after weaning can be introduced into the herd earlier (Naserian, 2005). Therefore, the rumen should
be activated as soon as possible and with appropriate feeding programs to allow for early weaning of calves. The
development of the digestive tract of suckling calves affects feed intake, digestion efficiency and resistance to
digestive disorders and consequently their growth and health, any method that enhances these processes is highly
desirable. In newborn calves in the first weeks of life, it is expected that most of the supplemented butyrate in a
protected form will pass through the rumen and abomasum and be delivered to the small intestine, where it has a
local effect on the intestinal epithelium. In general, the recommended level of butyrate supplementation in calf feed
is low or very low. The use of protected butyrate in starter at a level of 0.3% of dry matter is recommended because
it is sufficient to have a stimulating effect on the growth of the digestive tract and improve growth performance.
Therefore, the present study was conducted to investigate the effect of different levels of preserved sodium butyrate
on feed intake, growth performance, blood parameters, oxidative stress parameters, and skeletal traits in suckling
Holstein calves.

Materials and Methods: This experiment was conducted using 42 male calves with an average weight of 44 kg
in a completely randomized design with three treatments (including levels of 0, 0.25, and 0.5% preserved sodium
butyrate) and 14 replications in each treatment. Health and breeding management were applied according to
common standards. The duration of the experimental period was 70 days and was considered until weaning. The
performance of the calves was measured by weighing their body weight at the beginning of the period and weekly.
Feed and water were provided to the animals ad libitum, and the amount of feed and the remaining feed were
collected and weighed the next day. Finally, the dry matter intake was measured based on the amount of feed
consumed and the body weight gain obtained in different treatments. The measured traits included dry matter intake,
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average body weight gain, feed conversion ratio, blood parameters, oxidative stress parameters, and skeletal traits.

Result and Discussion: The effects of experimental treatments on dry matter intake, average body weight

gain, and average feed conversion ratio on body weight of suckling calves as performance indicators were not
significant. At 25 days of rearing, different levels of protected sodium butyrate supplementation had no
significant effect on total protein and cholesterol. However, significant effects were observed on albumin,
glucose, triglycerides, urea, and beta-hydroxybutyrate. The effect of different levels of protected sodium butyrate
supplementation on serum alanine aminotransferase enzyme was not significant on day 25 of the rearing period.
The effect of different levels of protected sodium butyrate supplementation on liver enzymes including aspartate
aminotransferase, antioxidant capacity and malondialdehyde was significant on day 25 of the rearing period. The
effect of different levels of protected sodium butyrate supplementation on aspartate aminotransferase, alanine
aminotransferase and serum antioxidant capacity was not significant on day 50 of the rearing period. The effect
of different levels of protected sodium butyrate supplementation on malondialdehyde, total protein, triglyceride
and urea was significant on day 50 of the rearing period. The effect of different levels of protected sodium
butyrate supplementation on body length and hip height in suckling calves was significant at the end of the
weaning period. Also, the effect of different levels of protected sodium butyrate supplementation on chest
circumference, withers height, pin width, and hip width in suckling calves at the end of the weaning period was
not significant.

Conclusion: In general, these findings indicate that protected sodium butyrate not only affects energy
metabolism (through increased beta-hydroxybutyrate), but also plays a protective role in liver health by
improving blood parameters such as total protein and reducing oxidative stress (decreased MDA and increased
TAC). The use of protected sodium butyrate supplementation, particularly at the 0.5% level, can be
recommended as an effective strategy to enhance metabolic health and reduce oxidative damage in suckling
calves.
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Table 2- Effect of different levels of protected sodium butyrate supplementation on growth performance of suckling calves
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Daily dry matter intake (g/d)
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Average daily feed conversion ratio (g/g/d)
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L Control treatment (basal diet): Starter diet without additives, 2 Basal diets containing 0.25% of protected sodium butyrate, 3 Basal diets containing
0.5% of feed protected sodium butyrate, *: Standard error of the mean, **: Significance level
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Table 3- Effect of different levels of protected sodium butyrate supplementation on blood metabolites of dairy calves at 25 and 50 d
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Treatment Control 0.25 % sodium 0.50 % sodium SEM* P-value**
butyrate butyrate
(e cswdlp)5) U oo
Total protein (g/dL)
ESITAL) 25 days 7.01 6.76 6.94 0.133 0.101
Sy 0 50 days 7.140 7.402 7.34% 0.112 0.050
(el S) eopd]
Albumin (g/dL)
ESTIAL 25 days 3.442 3.34° 3.442 0.043 0.054
SS9, 0 50 days 3.44 3.35 3.43 0.061 0.290
(e 1.5 o) 3595
Glucose (mg/dL)
ESITAL) 25 days 122.42 151.1@ 106.2° 6.271 0.021
SS9, 0 50 days 85.07 86.71 86.79 3.200 0.911
(g 15 e) J s
Cholesterol (mg/dL)
ESTALY 25 days 101.93 99.711 97.14 4.472 0.753
SS9y 0 50 days 103.57 102.29 99.57 5.830 0.880
(s 05 (o) e pelS (55
Triglycerides (mg/dL)
ESTALY 25 days 18.21° 17.93° 23.29° 1.745 0.045
SS9y 0 50 days 25.86° 35.002 30.93% 3.146 0.020
(MMOI/L) g o890l
BHBA(Mmol/L)
ESTTAL) 25 days 0.1112 0.097° 0.1142 0.006 0.042
SS9 b 50 days 0.11 0.12 0.13 0.011 0.082
[p)5 o) 0o Sloygl Lo
(e
BUN (mg/dL)
ESTTAL) 25 days 13.55 12.42 11.32 0.811 0.163
SS9y b 50 days 15.55 11.18 9.71 2.472 0.232
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1 Control treatment (basal diet): Starter diet without additives, ? Basal diets containing 0.25% of protected sodium butyrate, 3 Basal diets containing
0.5% of feed protected sodium butyrate, *: Standard error of the mean, **: Significance level
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Table 4- Effect of different levels of protected sodium butyrate supplementation on oxidative stress parameters of newborn calves at

25and 50d
inlojl slaog 5 Vaals YOl yhgr audw 2o yd +/YD Yl yigr mades Ao yd +/0+ oSl il gt (gl e e
Treatment Control  0.25 % sodium butyrate  0.50 % sodium butyrate SEMs P-valuess
Sl gizal S0l
AST(UIL)
SSi9y YO 25 days 51.14b 59.50? 57.072 3.53 0.021
SJjoy 0 50 days 68.79 69.86 61.29 5.85 0.535
)'l,é....;'l)sw’l ‘_&N'\
ALT (U/L)
Sis ¥ 25 days 13.29 13.79 12.93 1.19 0.884
59y b 50 days 18.14 19.00 15.57 1.75 0.163
g1 T
Antioxidant (mmol/L)
SSi9y YO 25 days 0.502 0.49° 0.542 0.23 0.032
SSi9y e 50 days 0.50 0.51 0.53 0.39 0.716
sl g gle
MDA(Nmol/L)
s YO 25 days 2.49° 2.21% 1.97° 0.20 0.040
S oy 0 50 days 2.07% 2.262 1.91b 0.16 0.043

# osdedablon GlpSe pdw Joyd /00 (gols b oy T eadcdablne Glyg pdw Joyd YD (ol b oy T 539331 gk skl 0y (Al o) dals

S pdaw (. Ske Hlro slas
L Control treatment (basal diet): Starter diet without additives, ? Basal diets containing 0.25% of protected sodium butyrate, 3 Basal diets containing
0.5% of feed protected sodium butyrate, *: Standard error of the mean, **: Significance level

cdale jh e il 4 yoxie sddcdadlne Ol yier il doyd
Be (o 53 oMb (Si9) VO (o )3 (53 pyw Sy (oS 93—
Y yeedlS 65 9 pU B Yo gine Gl Sl slesd nl (S,
2351 Edled 35 oy 09l a2 s B el L olyon (55 p s
Sy +IYD o )3 (59 VO o )3 il pginal L]
Oezxed 8l il o)y dxe jsbods saddadlre il ey wadw
[0+ 0aiS il 09,5 > pb SlaS] 5l cud b e ped 4
G S JSidy 0o y3+ YD 09,5 & s Gl gy o o yd
o= ysan wslliepglle pa 45 o )3 05 1t
(dmoy> +/0) Slysgs o (2 YL 53 g geolinS]
i 4 ccwl ol 5 Sl asl opl ol oL 1) Jlade o ieS
ol )b ) 65 pedgilie p LSS sadcdallre S
sl s dgap Ly 4l 38136 (Clpigy (S gyhenmli

oialS (g5hunst i JialS g pls (g g Aiile (Jo5
2 bl (185 ol Sl ml cud )b (il g sl gl
odimd yLuis &S o5 oysl LialS & g LS e W] A8 M
(M1l Sy 29 g sl gyt 5l ool (gjloatay
0 e jd 0hgd sabclable Gl mdw JoSe I aliwl

\ . . " .

5 (GH) 1) (yg0y9m s ile (Sdlso g (Fgaysm 3,Skos
coos Lol jlaie a5 85 Slaseiul A3y )3 oo i TIGF-1
WU el g0l el e g AdlusS cwodw wyiss il
g e SUgngyn 5 ©lysign dile ("VFA) )3 Gy (sl
Kod il |y (gdaos olge s g 000> dgunn 1y (glodgy (slajy Ay
Db bt Jobo by GlaljEl 4 ymie oS

oy 4 oddcdablne Ol yigr madw (9938 Yol woles 5
Ol s 3 g Slgzel b Gl el g pnd ladllugS
Ag—e it bl 09 Jibdan Wil oo Sl cpal 298 o ok
Ay slagygeygn iy Gl g ledg) okl Jials sk
.(Seifdavati et al., 2019) .l

5 (S 5 dom

0 o Uy ballsS 445 45 ol L Jimgls ol s

1- Growth Hormone
2- Insulin-like Growth Factor 1
3- Short-chain fatty acids



YA Ly oS hes «STygs B pan p oadedilone Ol i g oo gliso glamw ;i (ol o 9 592155

ol dpogt BB ladllugS )3 gluns] claol Sl 5 Sbie coodls £15)) glys 30 oS, lsisay o

(5595 %) 0593 slal 3 onsilgio ofb g pud (slaellingS Sl o odcdadbre gy o JoSo Sglie rglaw 51 -0 Jgda
Table 5- The effect of different levels of protected sodium butyrate supplementation on the skeletal characteristics of dairy calves at
the end of the period (50 d)
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