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* This is dependent on Body homeostatic regulations (aien et o, 2009).

* Transition animals (late gestation to early lactation) are faced with
negative energy balance (NEB)

* Meeting energy supply & requirements of animals
is the primary goal in the control of
VOIUnta ry fEEd inta ke (Gutierrez & Patience, 2012).
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* Liver is likely to be the primary sensor of fuel across mammalian

SPECIES (Friedman,1997; Berthoud, 2004; Allen, 2014)

* Fuel-based sensing mechanisms dominate the control of feed intake
by hepatic oxidation of fuels (schsftet ar, 2012)




Hepatic oxidation theory (HOT) as a model of
control for feed intake
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Allen et al., 2009
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e Sorbitol has been described as a
sugar alcohol

* Fructose loading results to
accumulation of fructose 1-
phosphate (Kjerulf-Jensen, 1942; Wood et al ., 1970)

Sucrose Sorbitol
N P
ey /
Fructose

Fructokinase

Y
Fructose 1-phosphate
A

ALDOLASE B
Glyceraldehyde <> Dihydroxyacetone -+ Glyceraldehyde 3-phosphate
phosphate A ‘ A
1 v
Triose phosphate isomerase Perfvate
I\
Triokinase
Krebs' cycle

(Cox, 1994)
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* Israeli Saanen goats, (n=12),

e At the onset of lactation for 120
days period

[collection J

Per week (12

e Control group (6 goats), sorbitol
group (6 goats),

Feed intake
and Refusal

* 5% sorbitol supplementation on
dry matter basis



Liver biopsy and blood sampling
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286 Per week (12
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MATERIAL AND METHODS CONT'D

* Liver biopsy was done using f ™ e
laparoscopic surgery techniques A




Result &
Discussion




Sorbitol supplementation enhances daily milk yields
and components

SORBITOL CONTROL

VARIABLES

Significance, P-value

TRT

WK

TRT*WK

Milk yield(g/d) 2967 2396
Protein(g/d) 31 32
Fat (g/d) 38 34

lactose (g/d) 45 46

0.05
0.06

0.16

0.36

<.0001
<.0001

<.0001

<.0001

0.59
0.99

0.29

0.65

TRT = Treatment, WK= Week, TRT*WK= Interaction effect



Sorbitol supplementation had week effect on daily

Milk yield (kg/d)
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(P < 0.05 for treatment; P <.0001 for weeks postpartum).
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Sorbitol supplementation increases NEFA
concentration in postpartum goats

SORBITOL CONTROL Significance, P-value
Variables TRT WK TRT*WK
BHBA
(mmol/) 0.59  0.48 0.27 0.66 0.75
Glucose
(mg/dl) 71.6 72.9 0.75 0.29 0.55

NEFA (uEg/L) 206 146 0.002 0.19 0.21

BHBA = Beta-hydroxybutyrate, NEFA = Non-esterified fatty acids, TRT = Treatment, WK = Week, TRT*WK = Interaction effect



Trends in plasma metabolites
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(A) BHBA (P = 0.27 for treatment; P = 0.66 for weeks postpartum), (B) NEFA (P = 0.002 for treatment; P = 0.19 for weeks postpartum) and (C)
Glucose (P = 0.75 for treatment; P = 0.19 for weeks postpartum)



Postpartum sorbitol supplementation lowers blood and
milk urea-nitrogen in dairy goats

SORBITOL CONTROL Significance, P-value
VARIABLES TRT WK TRT*WK
BUN (mg/dl) 23.61 28.87 0.069 0.0028 0.0071
MUN (mg/dl) 17.56 21.76 0.0154 0.0019 0.6139

BUN = Blood urea nitrogen, MUN = Milk urea nitrogen, TRT = Treatment, WK = Week and TRT*WK =
Interaction effect.



Sorbitol supplementation had week effect on blood
and milk urea-nitrogen in dairy goats
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Effect of sorbitol supplementation on relative
expression of fructokinase, ATP5b, PEPCK and a-KGDH
in goat liver

SORBITOL CONTROL TRT WEEK TRT*WK
VARIABLE
Fructokinase 1.68 1.46 0.44 0.005 0.76
ATP5b 1.68 1.46 0.44 0.005 0.76
PEPCK 0.92 1.06 0.38 0.78 0.78
b d *
o-KGDH 0.58 1.14 0.002 0.59 0.71

o—KGDH = Alpha-ketoglutarate hydrogenase, PEPCK= phospohoenol-pyruvate carboxykinase TRT = Treatment, WK =
Week and TRT*WK = Interaction effect. Values are presented as relative gene expression P< 0.05.



Sorbitol supplementation had week effect on
expression of ATP5b and fructokinase gene
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Fig 4. Relative expression of energetic

genes in Goat liver
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Figure 9. Relative gene expression of alpha-ketoglutarate dehydrogenase measured in multiparous saanen dairy goats
administered control or sorbitol during postpartum period. (P = 0.02 for treatment; P = 0.59 for weeks postpartum). No
treatment by week interaction (P > 0.05). Values are presented as relative gene expression P< 0.05.
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