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Introduction: The transition period, spanning approximately three weeks before to three weeks after parturition,
represents the most physiologically demanding phase of the lactation cycle in high-producing dairy cows. During this
period, cows simultaneously confront negative energy balance, extensive adipose tissue mobilization, oxidative stress,
and a transient systemic inflammatory response, all of which can compromise metabolic adaptation, animal welfare,
and subsequent lactational performance. Nutritional strategies capable of improving ruminal starch fermentability and
hepatic fatty acid oxidation during this critical window are therefore of considerable practical interest. Among such
strategies, moisture-based grain processing (as opposed to conventional dry grinding) and dietary supplementation
with rumen-protected L-carnitine have each been shown, independently, to influence starch digestibility, energy
metabolism, and inflammatory status; however, information regarding their combined and potentially interactive
effects remains limited. The present study was therefore designed to evaluate the effects of two barley and corn grain
processing methods (dry-ground versus moistened) combined with rumen-protected L-carnitine supplementation
(unsupplemented versus supplemented) on productive performance, milk composition, milk fatty acid profile, blood
biochemical parameters, and inflammatory biomarkers in transition Holstein dairy cows.

Materials and Methods: Sixty multiparous Holstein cows, with an average previous 305-day milk yield of 10,800
kg, body weight of 727 + 40 kg, and parity of 3 + 0.2, were enrolled in a 2 x 2 factorial arrangement of treatments
from four weeks before to four weeks after calving. The four dietary treatments were: (1) dry-ground barley and corn
without L-carnitine (Dry—LC), (2) dry-ground barley and corn with rumen-protected L-carnitine (Dry+LC), (3)
moistened barley and corn without L-carnitine (Wet—LC), and (4) moistened barley and corn with rumen-protected
L-carnitine (Wet+LC). Rumen-protected L-carnitine (Carneon 20 Rumen Pro) was top-dressed at 100 g/cow/day. Data
on dry matter intake, milk yield, milk composition, milk fatty acid concentrations, and weekly blood biochemical
profiles were collected throughout the trial, while blood samples for inflammatory and gene-expression analyses were
obtained on days —7, +7, and +14 relative to calving. All repeated-measures data were analyzed using the MIXED
procedure of SAS with cow nested within treatment as the random effect and time as the repeated factor.

Results and Discussion: Cows fed moistened grains, particularly those receiving Wet+LC, exhibited significantly
higher concentrations of milk protein, casein, non-protein nitrogen, lactose, total solids, and solids-not-fat than cows
receiving the dry-ground grain treatments (Dry—LC and Dry+LC) (P < 0.05). Daily yields of fat, protein, lactose, total
solids, and solids-not-fat, as well as 3.5% fat-corrected milk (FCM) and energy-corrected milk (ECM), were greatest
in cows receiving Wet+LC, which may be related to improved nutrient availability and energy utilization associated
with grain processing and L-carnitine supplementation. Although the main effect of treatment did not significantly
alter the concentrations of trans, cis, saturated, or monounsaturated milk fatty acids, all fatty acid groups displayed
significant treatment x time interactions, indicating that the ruminal biohydrogenation response evolved dynamically
over the course of the trial rather than differing consistently between treatments. Blood glucose and cholesterol
concentrations were highest in cows fed the moistened-grain treatments (Wet—LC and Wet+LC), consistent with
increased ruminal propionate production and enhanced hepatic gluconeogenesis, whereas L-carnitine supplementation
reduced circulating VLDL and ALT activity, suggesting improved hepatic lipid handling and reduced hepatocellular
stress. Importantly, cows receiving Wet+LC exhibited the lowest circulating concentrations of tumor necrosis factor-
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alpha, interleukin-1 beta, haptoglobin, and serum amyloid A, indicating an attenuated systemic inflammatory
response, likely mediated through improved energy status, reduced non-esterified fatty acid mobilization, and
enhanced mitochondrial fatty acid oxidation capacity. Notably, milk somatic cell count remained unaffected by
treatment, confirming that the observed improvements in milk composition and yield were attributable to metabolic
and nutritional factors rather than changes in mammary gland health status.

Conclusion: These findings indicate that moisture-based grain processing, particularly when combined with rumen-
protected L-carnitine (MG+LC), was associated with improvements in lactational performance, selected indicators of
energy metabolism, and inflammatory status in transition Holstein dairy cows. The greater milk component yields and
improved metabolic and inflammatory profiles observed with MG+LC suggest potential benefits of this dietary
strategy during the transition period; however, these responses should not be interpreted as evidence of a synergistic
interaction between grain processing and L-carnitine supplementation. Further studies are warranted to clarify the
potential interaction between these nutritional strategies and to determine their long-term effects on reproductive
performance, metabolic health, and overall herd productivity.

Keywords: Grain processing, Holstein dairy cow, Inflammatory response, L-carnitine, Milk composition, Transition
period
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s (5531 51 oalatul 5 (gdxe dlge ol 8 d0us 5o )b I WEtTLC jo (s 8= 1 g g po M I oo ookl ¢ plpls (al., 2021
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Table 2- Milk nutrient concentrations (g/kg) and milk nutrient yields (g/head/day) in lactating Holstein dairy cows

5l ioloj] slo o G me pdaws
Experiment treatment SEM P value

Parameter Dry-LC Dry+LC Wet-LC Wet+LC Treatment Time TrtxTime

(PSS 3 £)5) 3ed (oloond oS 5

Milk chemical composition (g/kg)

(5552 p5) 2 36.98 37.20 37.88 37.05 2.74 0.86 0.29 0.03

Fat (g/kg)

(P’S*‘; 2 £5) oo 30.38° 33.05% 34.102 32.93%® 1.11 0.03 0.37 0.22

Protein (g/kg)

(595 2 £.5) oo 5 Lo 23.25" 2438  2508°  24.78®  0.84 0.03 0.38 0.23

NPN (g/kg)

(p55kS 2 £.5) 595Y 39.10° 42.68%® 44,602 44,952 1.52 <0.01 <0.01 <0.01

Lactose (g/kg)

(552 p5) aals Slge JS 10695 11143 11635 11593 361 007 <001  <0.01

Total solids (g/kg)

(595 2 25) s s 2ol lge S5 69.75°  75.10% 7893  77.90° 198 <001 <0.01 <001

SNF (g/kg)

(P’S?l'; 2 £5) o 24.08° 26.03%  28.43%® 26.30%® 1.25 0.01 0.02 0.03

Casein(g/kg)

(555 2 £.5) 1o 039l Lo 13.48° 14.18%® 14,982 14.38% 1.32 <0.01 <0.01 <0.01

MUN (mg/dL)
(5 sbon 5o Jha)++ )l o Kilages

SCC (1. - -cells/m) 3.020 3.008 3.013 3.030 0.014 0.14 0.17 0.61

(9/head/d) .5 (gixe Slgo 3Jg5
Daily milk nutrient yields (g/head/day)

I(;:t );u: I’; )( 575; lade 955.0¢ 1011.8° 11759 13745 531 <0.01 <0.01 0.01

Fffo)t; r:’ ; g;g“’(;’/’(;)'”‘ 776.6¢ 008.2¢  1028.1® 1181.0° 56.0 <0.01  <0.01 0.03

L(;’éti;sz s )éﬁ é;;“ 10055¢  1183.2¢ 13541 1721.6° 7506 <001 <001  0.04
yi

T();:;s; ’Is ;:l?_;‘;"(jjd) 2737.1°  3106.4° 3641.8" 4967.5° 9577 <001 <001  <0.01
ids yi

S(f\al)F);/: élsd)‘(z;; )"' ol 2l Slge JS 1782.1° 20942 2466.9% 28865° 1199 <001 <001  0.03

gg; If: ’é 9|\l/|~( (m )“"* ey 25.05¢ 28.10°  32.33°  38.60°  1.88 <001 <001  0.02

. 0

E("é’l\;:(l f; /9;“)( Jilslpod gnad b oa03c 95980 20130 3550° 177 <001 <001 <001

ST Oﬁ;;g)lf—Jl J‘,Sw L al).e.m a,\..f}gL,‘....'-l N 9 9 sl 65l> 0> :DI’y+LC LS O,;;.;)lS—JI Ja&o O9 a.)..i':g\.:..j &) 9 9 slaaly d5l> 0> :Dry—LC
55 O )=l JoSo b ol pod oo yo )d 5 g5 (sladild (gol> 0y Wet+LC 9 &9 i) 5= JoSo (g 0ddbogbpo )3 g 9> (slaadily (gol> 0 ‘Wet—LC



200 2 S !

Py g ‘u”‘)’ Oy sl clale el sus &) Y Jodz 0 pd 0 slaawl clale u“‘“’l“’j slales Sl 4 bgsye gl
ool 09,5 oz 2 sl oloj X Jlas (SR g Sl piges loj S S Mo 3 (8,5 )15 o ol S b o gl S
Wet+LC > gl e S Gy sladw! clale wis sanlin byles wShe o 5yl dre OS] an ST (P<+/+0) 35y Jb5 sxe oy
03l )3 (5l sixe i e et 5! (3l daSe g EME (5518 £ cstalo] el Ll y3 cnlplly g ity (o308 g0y
ol 5 ol )bul:.o )Jl odblie pis 39 glite b jlowd (ye (yloj J9]o 2 gl d5§” Lol d)fd sl e > sl Sy u,lf
0l 50 pooslawgio g oligS gludl Ly sl iy il e jud )0 de3ge Ly il olate i L wilgy oo glusl G
Ao oy oy sladuol 5 Jb )0 Wsd o Mg (sl jesd | Jols slale il eolizul b g de NOVO jiiw 35 )b 5l
Aol ) g (eSS posd (66N Wilgs o M d)gi)é Aiga 0 uml) oh sl g o M;LM e sl bl [CRVeS
Sy Jeis] Gl ol a5 dad o Hlis ol adllas j3 jlewd jIo xe 5l 355 ¢ Jocpll famd yox 1) o i glajle i 4 (o yiwd
590 » (Owens et al., 1997; Theurer et al., 1999) cul 039 (B8 b 0 bl (W cdale 10 aswis BB @ols sbxl
Blg5 oo oyt 8= 1 g I ime (glol Jlas 5l glas ol sl 1) (goie uSile oy yidis WEHHLC 8155 el e S5 oy (slavuns!
YL 55505 baalid )3 Cpp ol pudplio ol gmalinas] Sl 5 ()AS st 4 Aoy o (slaspnl JUis) Jiges b
P s D95 1 gize Jlas Lol S1 pols adlas y3 &8 Lol ¢ Jlspll (Carlson et al., 2007; Meyer et al., 2020) wsl 135 5!
33 gl eonlpli (8)5 )5 ) el gz slasel Loy 2 G S =1 (b S plgicar |, WEHHLC )5 sadosalin (o3ae 2l38)
Syl o (6ylel gl sloul (gl a8 conl 039 Cayp (sladw] pudgalio ;3 dgaste i G sdimd LS Ylozs Wet+LC ki
L;L:aJ.,,wl Jg.lé”,; U‘).u}.i &S AR e uL.u.i > dL:aJ.,,wl dlﬁas; L;ol.o.'; LS])’. OL"} X )L,."J w..fr,m).’ 9 OLQ} ).sl ALY )l.)uJum ol 0395
8 (Sdalie Cuxsg 0 (Do)l Glpsd Gl 03908 Gl alisee glaylo) 5> baylews Zuwly g9 0091 Ly adlllas 0y9d Jobo )0 o >
Dewanckele et al., ) wsl awil (iss (gloj Ol cpl 3 Wilgi o ya sbasnl 3l oslatwl 5 JWsl ol jous § 408 pass (5551
.(2020; Enjalbert et al., 2019

olitls 03,8 (slaglS 53 (b p)SokS )3 p)S) b Oy sladpul clale (Sils p (iulojl ol ST Jg
Table 3- Effects of dietary treatments on milk fatty acid concentrations (g/kg of milk) in lactating Holstein cows.

))‘90 UW;Le)—l sb,les Lg)b =o a.la.m
Experiment treatment SEM P value

Parameter Dry-LC Dry+LC  Wet-LC  Wet+LC Trt Time  TrtxTime

(P55 53 £S5 )l o2 sl 2.45 258 25 263 028 081 004 0.02

Trans fatty acids (g/kg)

(PSS 13 £ ) 32 sl 1073 1058 10.6 11.05 121 094 <001  0.02

Cis fatty acids (g/kg)

(P55 2 pS)ebdl 0o sl 22.7 23.65 24.68 2568 210 021 <001  0.04

Saturated fatty acids (g/kg)

glethed S0y ol

(p)S5kS » p,5) 11.15 11.08 11.0 1143 124 096 <0.01 0.04
Monounsaturated fatty acids (g/kg)

HESY I L‘),'.:L:.})lf—Jl J&S.a L ol)o.m a.\.c(}«,zl*wi Q)S 99 sl d9l> 0y :Dry+LC ISy &lzj)lf—Jl JnSm 09V n.\d:«,;l:wT Q)S 99> sl LSBB 0> :Dry—LC
Oy 8=l JoSo b olyar osdiogh o )d g oo (sladild (gol> 0y ‘Wet+LC 5 Sy O ) 5=l JoSo (o odgh pe )3 5 9> sladil (gols 0y :‘Wet-LC
Sogs
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S Gl

B olej X et g S eige loj oles b ot SIS kel 0 B ¥ Jgar 3 (98 besbgn (saaoxial 4 bgye b
Olas b Wl o Wet—LC jd S48 iulj8l g Wet+LC 9 Dry—LC jl jisw Wet—LC 5 555 clale 1 Sbe 3 (P<+/-0) 85
Aol guo yiand CabilB Wlg3 o OME (691,315 il badpe oME (6)9l,8 1 5 (claeSs jues (6ol g Atwlis o yiawd bl )
plo g Slgngp Mg pols adlas > oS bl jl ¢ Jloplb (Huntington, 1997; Theurer et al., 1999) aad yuis |y jue6 (glp
o 0992 f3cgine 313 s Sligapgy Mdg5 yos @0 Lowiitnn |y 35515 Ral33l ()55 05 35 (550318 410K joa5S atns sl a3 L
Gl 0355 Coli (o)l pdiges 0)90 Jobo 10 b jloy s OS] oS s o L 35 oylo X

ey Wet-LC 53 uls Cale (s 3395 J3,s0me gl ¥ sl Ll (P<e1-0) € 5 ol 5 o s €6 Jg ls il
el cnll 2l olen ()2 pudglio g (551 Candy ) e b Sl oo JWT 0)95 )5 JgydS Ol s .39 WetHLC g Dry—LC jl
Tty &y lagitns |y oddosnlin gl )95 oo L5 (6550310l axlllae oyl ;> BHBA g NEFA siile osiituns (sla e ls oS ]
saswlyd 0 (Danesh Mesgaran et al. 2021) o, Sen 5 ()| Sne il dalllas ;5 0l cosd oy ladw] amolinsTl o>
Sy puelS g5 e g ()b pise Al ye & dtunly 05l (giloJoSe 4 ol gl § 038" s Jlal )90 s 53 (5 (s
Colita et (s el 55 IS (50 o 3 (P<0.05)35 o s o X sl Wl 8,55 )13 olog 5 o ol 51 55
Sloj B9y 4 o b yuadS 65 Gl &5 smd o L g1 oyl il Sl (oo%] jla Hlan ) addllas 093 Jgb 53 o il puis Lol 2905
3 gl s K59y Lol inlts s |y o pandlS 65 0SSl aatinlojl ol Lo ¢l s Loy ol gl B gy atanly (S golio &l s
g2 Slite lej b

g yieS Wet+LC 3 ¢ yii Dry+LC ;> HDL 55ko 4o )ST.(P<-/+0) cd,5 )13 ;o) % jlei g o oylows pil cow HDL clale
b Jsl o9 50 HDL @l ol 0395 (s jlawd s dnlllas 050 Jobo )0 HDL zuwly &8 amd o )lis oyloj X jlosd (1399 510 sixe
o1 G 4ol b ol o5 et 35 8 Sl 5 5 Canl ol slarly Sl 5 515 S5l 38 Camidy 3 e plplin s
ol g8 5 ine jlow ol 3 Lol ecd 3 )13 loj X jlewi g loj il cow LDL clale (Danesh Mesgaran et al., 2021) ¢l
iy el Ol 295 LSy oo 53 dilllas 0,00 Jgbo 13 ol e 339 «ublis (6o sz Sglé5 ol (e LDL (5o 42 51
Drackley, 1999; Overton and ) wsb 138 51 o5 (sdud (sladominlyd 1 Wlgh o 0y gD zumn il )0 ,od g olesly BLLI )
Dry—LC ;> VLDL 155k 395 I3 sz loj 51 a5 Jls j3 8,8 513 o X jlowi ¢ slass il o VLDL clale (Waldron, 2004
D91 olyen (53,5 )3 (el By pand (6o )3 i b M Cgboyo (649l 84S umd o L glis ol 39 Wet+LC g Wet—LC Iy
bt o3, VIDL (il oas (6ol aallan iyl 13 0 55 s oS 5 g 3 o s (sl pals o bl Sl
o) (3480 puusSo Lol e300l pos VLDL oyl clale L WettLC gWet—LC ¢ plply b Cows (05 02 oo ialS & alad
s s B sl glrodly wlul gl

oo 2 Dry=LC jl o)g) (50le e )51 395 o gine sloss ol Sl &SI 13 8,5 )15 loj X sl g e 8L €06 35 5 09l
S5y asye (Sinlan 1 ciglis b g5 o 0yl (3ds ialS 40 5 dme (g)lal a5 I BByl sl ialS odse &y Wet+LC
h B ajle ol eiads gpSoslal Salofl cul )3 (29,5 g s 5 a5 Sligel &5 sl 51 bl sy oo 408 )3 ()35%5

CLale . 3gy Sglite baylagi oy loj Jsbo 9 o] i Wiy Lol adinlis i 1y (08 0y5] 5650k bojlog el by 3,5 anl Logitns g5 s
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oL 4Bl o) (P0.05). 39, 413 sime coxiaal b 93y (sl loj 1 ol atzd)S5 )15 o X o g jloss b ot ymagdl 5 JS nBig
ol Jele 6 Saiga5 o 45 o 53 63,55 sl 5l 53 () 13 (s o e (5= ) sl Juo 5 Y (s gl oS n
ol yod lawly w2 Sl 5 (loaly Sl Sojglsnjud Clpss b wlgioo Jl 0)93 )3 (193 SbsSgp Ol g1 oddosnliie Ol yss
.(Drackley, 1999) s.sb

iboJeSo g M (591,58 48 o (s 4o (] 95 Jgine laj X sl g sless 1 g €85 18 ol 43l o g5 AST el
o Slpss cASToga00 (8L Caslaid] & dogi b 55,55 Dol AST cullsd )0 paseis bB yom pols dalllas baylyi )0 (yid 5=
S5 Sl b i AST (s s ol 395 o A5 3,8k o5 et 313 sty (oleiits Sy 35 oo
PALT cld g5 55 gxe loj 3l &S Jls 1 «d)S 413 loj X Jlowi g slewi il cov ALT culd .3g badpe adllas oy95 b
{(Danesh Mesgaran et al. 2021) -\ ,Sue il ol L Wet+tLC jp ALT galS g yieS Wet+LC j> 4 yuin Wet—LC
Wet—LC 3 gy Dry—LC ;5 pudS b jlogs 55$ke 13 (P<0.05). cd,5 51,3 ol % Hloi 5 yloj ylew puili Cood pundls clale
oS’ a5 S90y9m (Lo S g3l b b g b g 59ET 295 (sl amelS 2 55 (SST (31 b JUET 0,93 53 el Sl s 392 208
anlllas 0y9d Jobo ;0 Wajlass o sddbodalie olds ¢ loj X Jlows 040 415 dze 4 d>g5 b (Overton and Waldron, 2004)cul Lo ye
oS ool e 13 0 s i = ) (g5l JoSo b e (690, 4 ls),o Iy b yuSle BMS g5 o ¢ cpl ol fuml 03905 s
g Sogliste Sloj 3ig) a3 o g et 0Silke S5 o otilel (slales 4

clads JU 0y93 (logs g (slo astul 5 Ll (S 5 (bl sloless Il £ Joda

Table 4- Effects of Experimental Dietary Treatments on Blood Parameters of Transition Dairy Cows

inlejl slajlows S Gxe o
3)le Treatment SEM P value
Parameter Dry-LC Dry+LC Wet-LC  Wet+LC TRT Time Trt xTime
(2 o205 ko) 5505 79/4b 80/12 82/3¢ 79/6P 6/21 0.007  <0.001 0.005
Glucose (mg/dL)
(3 o225 o) Jg el 161/8P 163/4% 165/22 162/7° 4167 0.042  <0.001 0.108
Cholesterol (mg/dL)
(s 2 p50ke) Vo S b oo g o 63/8? 60/5°  58/9°  3/42 0015 <0001  0.001
HDL (mg/dL)
(s yefhe) ol 2 b oFonsd 43/9 42/6 4112 4/33 0062 <0.00L  <0.001
LDL (mg/dL)
0l St 55 L 0000 13470 12.07® 9.10b 9.03b 0.87 <001  0.09 0.03
VLDL (mg/dL)
(’L_’J 22 5 ke ) ddlS 5 295/4 298/7 299/1 301/2 7/76 0.176  0.215 0.040
Triglyceride (mg/dL)
(2 o205 ) 095 09 22/1 21/4 20/8 19/9 2124 0.087  0.002 0.017
Urea (mg/dL)
(2 2 22l) il gal I 55/4 57/2 58/9 56/1 5/88 0499 <0001 0597
AST (SGOT) (U/L)
() g 2215) ol 3 el 01 11/8° 12/4% 13/12 11/5° 178 <0001 0053  <0.001
ALT (SGPT) (U/L)
(5 3 2 25 (ko) el 10/12 9/85 9/67 9/94 0/84 0038 <0001  0.001

Calcium (mg/dL)
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(5 £5) IS oz 6/85 6/92 6/78 6/81 029 0187 <0.001  0.195
Total Protein (g/L)

(=) P_’g) o) 1/68 1/72 1/65 1/69 0/12 0.070  <0.001 0.623
Albumin (g/L)

(ome o 5=l JaSo b olpo ondiolil @3 5 52 skl (g9l 0y DIYHLC! tgy00 iy 5=l JaSo g oadobad )3 5 52 sladily (gl> 0,2 Dry-LC:
89 i ) 5=l JoSo b ol ot oddiogh yo &)d 5 9 (sladily (ol 0y Wet+LC: 5 S)3e Oy 5=l JoSo 9y sddgb o )3 g 9> sladily (gl 0> Wet—LC:

2! sl

(TNF-0) Wl (g)9095 9,55 ;51 clale .l oads 43,1 0 Jodo 13 95 ol slaasminl b civlos] olajlod il 4 bgyyo ol
e 51 Jls (al b 395 Jasien el ) olog 318 Jlo 3 (P +1) 26,5 5 alofl sloless b o s o s ssbes
lylas o 30 oy Jobo jd (s s cpl Slyuss (66X e iglate sdimd Lis a5 (P</++ V) 39y )5 xe TNF-00 clale y o X jlass
X ot Jza 1 g ol Ul (P<-1-0) 6,5 3 o o ot (63 s b 4 33 (VBRI L) by V-8 ) CABle and sl
b oy b yo ME (ggls (sbaopn b ondaiss clagls ;0 VB-T L clale 1 SSko o yieS sl (asls ol p ) gine b oo
(P<-1-0) €6,5 )15 Lislo]] cloylog 1l cow (oo sine ysb & mslSsle clalé i ounlie (2 )5 p )55 V- D/FY) e lS— I
ol sloass | faS ogoyn S (i3l (slaslast 3 ol gile Cle (Silin 395 lasine oloj X Sl Mlite 31 5 laj 51 L
by e e 1 oalio (5l o 13 53,50 VWIT+) i l5= 1 oy oo SIE Jlag 3 i 35 9352 52,1 3
sz Bl s ool g los X Jless lite 315 oo & Jlo 50 (P<e/20) €85 )18 o b cow ()b sine sl 42 A adglisl

ol (Splio 5 Sl st I Shsgormo s 3 o8 ol ehyon sl 6 ol 1,38 (a8 JUb b (s b (slngls 5 JUisl 0,5
e 020 5 033 5 45 3o G ol 9 03 ST Syl it 2D 03,58 s (55 ke 43
(L-1B) e V=S oyl 5 (TNF-0) ] (59055 59,50 15818 s ool g (Sl g larlyd () 13 900 Sl 0 ]
alox jl a8 ol 5B oo s « NF-RB ugis) yrwe Lol Bo)b 5l 5 03,5 Jos el gl o 2slie (s (s
Baumann, 1994; Pannen, 1995; Contreras and Sordillo, 2011; Sordillo) 48 e 5,55 1) A (SAA) wighiel pyws 5 (ol gula
sl Jsl oyen slagls (Sdalio Cumdy g by s Gledl wad G656 Sles o b jasls ol @l yuss (o]l (and Raphael, 2013
e SoglS el Cumdg )l ne 8T Sy =1 b (sileJeSe g O (55115 g5 oS 3 s ol adlbs gl
~ M olpen gl o Ml oaiS'edl o slagls o A .xu9l..a| pyw g welSgula dL-1P « TNF-acdale -y oS oS gysbay il
el ol Gad Wlg e oy puadglio 5 (65l Cundg lojer Dy &5 Mad o L 4Bl pl ub odalie (WELHLC) (o)
(o 8= b oS 5 )0 0394 cglo o M (ol (slajloy ;0 SAA 5 uslSanle clale ials.aad (ials Jsl oy 4o 1) Kot
0AuS'edl > slaglS a1y sl anle Hb sxe ials as sl Jlgsen (Danesh Mesgaran et al. 2021) | )\SKon 5 o) Ko il gl b
SAA 5 Gl gale o bl rizman odls s A5 3, Shas 5 (St oy dsute 421y ol 5 00,8 LIS s i)
» bl cbile als (Humblet, 2006; El-Deeb, 2017) sgd o 45ld o5 )5 Satumw Sl s asls o5 olas lsica
Socte  Coles 40 Wlgi oo a5 e adge ful 09,5l 0 by Cledl Gl EalS g jlwsen yips baas sxiad lis Wet+LC jlos

J(Loch, 2023) 35 yoxie (5 yus slagl (g5 5 )Slas § CoMs
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Table 5- Effects of dietary treatments on blood inflammatory parameters in lactating Holstein cows

Sge L;w;Ln)‘ sl ylos &P e o
P)arameter Experiment treatment SEM P value
Dry-LC  Dry+LC  Wet-LC  Wet+LC TRT Time TrtxTime

NOIL (5505 539,53 1555 349.60°  335.43%  274.97° 243.03°  25.13 0.01 0.50 0.01
TNF-a (ng/L)

o V= - o
NG/L & V=5 128.90°  12550% 10640  10547° 7.03 001 054  0.22
IL-1B (ng/L)
L 6" /“Lm
O/mL [ gl s 111530  120.80°  8453°  77.30° 683 <0.01 064  0.08

Haptoglobin (ug/mL)
g/mL U« Assobiel gy

’ 33.50° 33.33? 25.40° 22.33¢ 2.45 <0.01 071 0.14
Serum amyloid A (ug/mL)

Oy 8=l JoSo b ol pors om«,»[.,w] Spd g 5 slbaily ggl> 0y :Dry+LC 89 i ) Sl JoSo 9y o,\,i);'»l,,wj Cyd g 9 sladih ol 0y :Dry-LC
oo b ol jads 0udigh po )3 5 52 (sladily (gol> 00 ‘Wet+LC 5 &y iyl JoSo (5 oaigb po )3 g g sladily (ol 0y :‘Wet-LC T
Sz e8!

S (S5 A
o Cubld 395 gley Sleddl 9 (Splie (sladsuinlyd g b oS S G Mg Slas Sy @i;,{u)'i lasles o oS ob s il

Sy i Fglite gl « Addsliel pyw 9 cwglSanla dL-1B TNF-0 ales 5| bl slayadls § o0y law S, 5 LCHWet
oloj 5l cov Baas b Gyr sladpusl ( blis 13 gy 25 LCHWeL 5 LC+DIY (slajloss ;3 VLDL claké o ALT collab o puizeon

o5 5> gl el d2g b ) B cilol glajlog pil cov Sloge o sk B)led 5 18,5 )15 Gloj X jlad (iSemy g

..\J]yuﬁ LC+Wet )I odlazwl su,sl).sl.u Cuw! 4‘-’“—’19 u.sl)))‘ h}‘).[é 9 Cho E¥ ulf‘ L)”l LY RS ul.ua) )2 D90 LSLQ’L)DL“’ Gwl)
4 o po So5ggnsd sloylSgils o (SUS pudglie 1 of (glasaly s Az 05 B drgi 350 gl (cliss S, S plgiees

)13 5k padiane (bl b iy Oladllas
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