OPS/images/fvets-11-1468779/fvets-11-1468779-t004.jpg
Molasses Pelleted Calcium Premix Cottonseed Soybean Domestic Beet

Corn fatty meal alfalfa [EES
acids
28 150 700 3,600 300 2000 2386 967 600 200
Imported  Wheat  Extruded Domestic Oat Soybean
Silage Con AlfalfaSilage  Water Total
Alfalfa Bran Soybeans Grass Hulls

25,000 1,000 200 543 6,366 400 1,000 200 2,700 5,600 55,230
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Group Type Il ketosis Type | ketosis

Subclinical ~ Clinical ~ Subclinical ~ Clinical

(%) (%) (%)
Insulin 22.92% 3107% 23.92% 417%
Control 27.06% 353% 20.00% 3.53%

A total of 181 periparturient dairy cows were randomly selected to participate ina
postpartum insulin supplementation trial. The treatment group comprised 96 cows, which
received subcutancous injections of 200 1U insulin (5 mL) on postpartum day 1 and
postpartum day 7, respectively. The control group consisted of 85 cows, which received
subcutaneous injections of 5 mL physiological saline on postpartum day 1 and postpartum
day 7 following the same procedure. On postpartum days 5, 10, and 15, f-hydroxybutyrate
(BHBA)levels at the tail root were measured using a handheld blood ketone meter. BHBA
levels >1.4 mmol/L were defined as subclinical ketosis, and BHBA levels 3.0 mmol/L were
defined as clinical ketosis. The incidence of Type I ketosis was calculated based on BHBA
measurements on postpartum days 5 and 10, while the incidence of Type I ketosis was
determined by the first occurrence of BHBA exceeding 1.4 mmol/L and 3.0 mmol/L on
postpartum day 15.
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Group Adipose area

INS_AP 11654.2 £ 2355,

CTL_AP 111746+ 2273.2"
INS_PP 9797.1 £ 21625
CTL_PP 8120.1 +2377.2°

Changes in subcutaneous adipocyte area in peripartum obese cows. Subcutaneous adipose
sue samples were collected on day 21 antepartum and on day 7 postpartum. According to
ulin treatment postpartum, the cows were grouped as cows with insulin treatment
postpartum (INS_PP), control group postpartum (CTL_PP), insulin group antepartum
(INS_AP), and control group antepartum (CTL_AP). Data are presented as mean + standard
error of the mean. Letters a, b, and ¢ denote significant differences (p < 0.05).
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INS_NK vs. CTL_K CTL_K vs. CTL_NK INS_K vs. INS_NK

log,FC p-value log,FC p-value log,FC p-value

Insulin signaling pathway

INSR ~031 033 001 0.96 042 014
IRS1 039 0.19 -017 051 ~0.65 0.03
IRS2 130 0.03 -079 3.6E-03 -0.79 0.41
PIK3CA -0.02 0.94 013 057 -0.20 0.48
AKTI ~0.09 078 -0.10 058 022 0.47
AKT2 090 13E-03 -099 27E-06 ~0.61 0.02
PPARG 070 0.03 -0.09 075 -0.26 0.36
SREBFI 132 8.4E-04 -089 0.02 -139 2.6E-07
GLUT4 163 54E-06 -099 44804 -150 7.0E-06
ADIPOQ 092 0.02 -095 0.01 -075 14E-03

Lipogenic gene network

FASN 340 33E-11 -181 20805 -3.65 33E-11
ACACA 135 0.01 -048 021 -139 5.5E-04
scp 484 3.6E-23 -350 2.5E-04 -392 29E-16
DGATI 058 0.09 -020 051 -0.50 0.04

DGAT2 241 7.6E-15 -191 LIE-04 -237 83E-14
GPAM 257 LIE-06 -128 0.01 -250 6.4E-08
LPL 218 99E-12 -219 1OE-13 -234 3AE-13
ELOVLG 140 16E-05 ~081 20803 ~160 64E-05
THRSP 219 21E-08 -065 013 -2.86 3.6E-09
PCKI 195 16E-06 -070 0.05 -169 20E-05
PCK2 147 1L7E-04 -107 21E-03 -0.89 12E-03

Lipolytic gene network

LIPE 029 043 -037 024 -024 039
MGLL -0.11 0.69 037 011 0.06 0.80
PNPLA2 054 0.09 -024 0.38 -0.50 0.03

Comparison of differentially expressed genes involved in the insulin signaling pathway and lipid metabolism. Subcutaneous adipose tissue was collected from the tai oot area within 2 ~ 4 h
after insulin injection on day 7 postpartum. According to insulin treatment and ketosis satus, the cows were grouped into insulin-treated ketosis group (INS_K), insulin-treated healthy group
(INS_NK), control ketosis group (CTL_K), and control healthy group (CTL_NK). INS_NK vs. CTL K represents a comparison between INS_NK group and CTL_K group, CTL_K vs. CTL_
NK represents a comparison within the control groups, and INS_K vs. INS_NK represents a comparison within the insulin groups.
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DMI (kg) = ((Feed offer (kg) - orts (kg) X DM of feed )/
number of cows in group )
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Treatment! p-value?

T1 T2 Treat Linear Quadratic
Ruminal pH 656" 655 659" 638" 0.007 004 0025 0.007
NH,-N, mg/mL 696" 779" 10.50° 387 0540 <001 0177 <001
MCP, mg/ml 15354 12455 15005 17474 775 0.148 0205 0,093
Total VEA, mmol/L 97.05 100.43 96.04 98.40 170 0843 1.000 0981
Acetate mmol/L. 4807 1965 50.10 4767 092 0777 0.906 0580
Propionate mmol/L. 4113 4229 37.42 4288 110 0344 0919 0,69
Butyrate mmol/L 7.84 7.99 852 7.85 022 0717 0814 0.679
Acetate: Propionate ratio 117 116" 137 Lt 004 0.067 0985 0315

VEA, volatile faty acid,
‘Different supplementary levels (CON, control group; T, 0.1% NSPases/kg DMI; T2, 0.3% NSPases/kg DMI; T3, 0.5% NSPases/kg DMI).
“Treat, Linear and Quadratic represent treat, linear and quadratic effcts,respectively, of NSPase supplementation.

Values within a row with different superscripts differ significantly at p <0.05.
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Treatment! p-value?

T1 T2 Linear Quadratic
GH 7.88° 10.19° 11.66% 1221 0383 <001 <001 <001
IGH-1 823.94' 1066.78° 126115 154332 53936 <001 <001 <001
Leptin 7.48° 8.9 981" 197 0379 <001 <001 <001
IgA 179.92° 23216 264.90" 28497 8385 <001 <001 <001
1sG 47.92¢ 56.28" 6197 6591 1597 <001 <001 <001
IgM 152602 221020 27315 240633 69.580 <001 <001 <001
GH, growth hormone; IGE-1, insulin-like growth factor-1.

‘Different supplementary levels (CON, control groups T1, 0.1% NSPases/kg DMI; T2, 0.3% NSPases/kg DMI; T3, 0.5% NSPases/kg DMI).
“Treat, Linear and Quadratic represent treat, linear, and quadratic effects, respectively, of NSPase supplementation.
“Values within a row with different superscripts differ significantly at p <0.05.
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Items Conten

Ingredient, % of DM

Corn 49.40
Soybean meal 17.70
Wheat bran 1160
Cottonseed meal 630
Alfalfa meal 500
Corn straw 500
Corn silage 200
CaHCO, 100
Premix' 100
NaCl 050
Limestone 050

Chemical composition of diet*

DM (% as fed) 8525
DE (MJ/kg) 1240
CP (% DM) 18.94
NDE (% DM) 1921
ADE (% DM) 10.26
Ca (% DM) 0.6
P (% DM) 0.44

‘Premix was provided per kg of diet: 10.85 mg, Fe 53 mg, Cu 12mg, Mo 0.7mg, Co 0.4mg,
Mn 43 mg, Zn 35 mg, Se 0.3mg, VA 9401, VD 1321U, VE 1281U.
'Ca, P, and DE was calculated value, the rest were measured values.
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Treatment! p-value?

T1 T2 Linear Quadratic
Initial BW, kg 3530 3482 3534 36.10 0.6 0938 0.661 0819
Final BW, kg 4289 501 392 4287 071 0951 0.893 0916
Average daily gain, g/d  180.69° 19497 20423 158.46" 627 0,048 0313 0.029
DM intake, kg/d 083 090 094 084 0035 077 0.836 0517
Feed conversion rate 462 4610 452 546" 014 0021 0.043 0014

‘Different supplementary levels (CON, control group; T, 0.1% NSPases/kg DMI; T2, 0.3% NSPases/kg DMI; T3, 0.5% NSPases/kg DMI).
“Ireat, Linear and Quadratic represent trat,linear, and quadiatic efects, respectively of NSPase addition.
“Walues within a row with different superscripts differ significantly at p <0.05.
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Treatment? p-value®

7k T2 Linear Quadratic
Intake, (g/d)
DM 831.83 897.83 939.83 842.94 35.06 0.734 0.823 0.540
oM 792.14 858.84 897.01 801.58 18.89 0.160 0.700 0.090
cp 11.98 1299 13.57 1213 0.510 0.717 0.836 0517
NDF 2747 29.79 3111 27.80 1.063 0.610 0814 0423
ADF 6.65 7.23 55 6.75 0.206 0.401 0.768 0.250

Digestibility, %

DM 7030 7031 7023 7034 0.002 0236 0810 0.406
oM 7734 77.19 77.69 77.34 0.090 0248 0,548, 0728
cp 6481 63.97 6617 65.88 0.624 0.608 0345 0.631
NDF 6612 65.58 67.48 66.25 0.389 0381 0521 0744
ADF 446 436 45.57 47.15 0979 0647 0428 0.460

‘DM, dry matter; OM, organic matter; CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent fiber.
‘Different supplement levels (CON, control groups T1, 0.1% NSPases/kg DMI; T2, 0.3% NSPases/kg DMI; T3, 0.5% NSPases/kg DMD).
“Treat, Linear and Quadratic represent treat, linear and quadratic effects, respectively, of NSPases supplementation.
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FCR (kg / kg) = Total feed intake / weight gain
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BHBA, 0.54° 507 0118 <0.001

mmol/L.
Glu, 349 159" 0142 <0001
mmol/L.
NEFA, 087 103 0099 0.151
mmol/L.
TG, mmol/L. 040 036 0025 0.145
TC, mmol/L 240° 165 0125 <0001
HDL-C, 083 079 0037 0.263
mmol/L.
LDL-C, 051° 028 0062 0.006
mmol/L.
INS, mIU/L 2842 2044 0944 <0001
GC, pg/L. 258.64° 302010 7771 <0001
BUN, 566 736 0802 0079
mmol/L.
TBIL, 563 661 0782 0242
pmol/L,
TR g/L 6524 6975 3205 0.197
ALB, g/L 3245 2955 2329 0.248
ALT, UL 398 403 0520 0926
AST,U/L e 215 0.798 <0.001
ALRU/L 1405 9.6 1703 0.081
UA, pmol/L. 138.32° 99.18" 3385 <0.001
Cr, pmol/L 85.08' 7446 5647 0,042
IL-1, ng/L 2697 3053 1813 0.085
IL-2, ng/L 3838 3661 1440 0.803
1L-6, ng/L 8491 7475 3001 0011
95.96' 79.16" 3734 0,002
Ca, mmol/L 215 208 0448 0131
P, mmol/L 163 207 0072 <0.001

'BHBA, p-hydroxybutyrate; Glu, glucose; NEFA, non-esterified fatty acid; TG, triglycerides;
TC. total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density
ipoprotein cholesterol; INS, insulin; GC, glucagon; BUN, blood urea nitrogen; TBIL total
bilirubin; TP, total protein; ALB, albumin; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; AL, alkaline phosphatase; IL, interleukin; TNF-a, tumor necrosis
factor-o; UA, uric acids Cr, creatinine; Ca, calcium P, phosphorus. CON, healthy group, PT,
pregnancy toxemia grouj
“*Values within a row with different superscripts differ significantly at p <0.05,
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Group

CON PT
(n=10) (n=10)
Acetate, mmol/L 51200 27.88° 1589 <0.001
Propionate, mmol/L 7.1 778 0.481 <0.001
Butyrate, mmol/L 699 362 0375 <0.001
AP 299" 3660 0216 0.006
Rumen pH 694 692 0.079 0.803
NH,-N, mg/dL. 767 4 0892 <0.001
MCR. mg/ml. 055 051 0017 0.023

'AJP,acetate-to-propionate ratio; NH,-N, ammonia nitrogen; MCP, microbial crude protein,
CON, healthy groups PT, pregnancy toxemia group.
“Values within a row with different superscripts diffe significantly at p <0.05.
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& Prevotellaceae_UCG-001

& Prevotellaceae NK3B31_group
& Treponema
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Ingredients

Corn stalk silage 38.46
Peanut vine 1538
Green hay 15.38
Comn 1438
Bran 313
Soybean meal 1165
CaHPO, 013
Premix’ 067
Sodium bicarbonate 040
NaCl 042
Metabolic energy, ME, Mj/kg DM* 9.40
Crude protein, CP 1349
Ether extract, EE. 260
Crude ash .43
Neutral detergent fiber, NDF 4316
Acid detergent fiber, ADF 1891
Calcium, Ca 0.6
Phosphorus, P 033

‘Provided per kilogram of feed (dry matter): vitamin A 4402 1U, vitamin D 7551U, vitamin E
1261U, Cu 12,50 mg, Mn 28.30mg, Zn 37.74 mg, Fe 40.88mg, Co 0.85mg, 1 0.97 mg, and Se
0.85mg.

"ME is the calculated value, and other nutritional indicators are the measured value.
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Item SEM P-value
Model 1 0.059 0.0003

Model 2 0.092 0.006

Models tested

Fit statistics Model 1 Model 2
cce 091 094
o 1327 79

CGM, continuous glucose monitor; CCC, concordance correlation coefficient; a°e, standard
deviation for error.
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Item Glucometer P-value
EMM!' with outlier 180* 151 0045
EMM without outlier 158" 1524 0715

‘Estimated marginal means. +p <0.05.

ifferent leters indicate statisticall significant differences between the measurement methods (p <0.05).





OPS/images/fvets-11-1458044/fvets-11-1458044-e002.jpg
B





OPS/images/fvets-11-1458044/fvets-11-1458044-e003.jpg
Yk





OPS/images/fvets-11-1458044/fvets-11-1458044-e004.jpg





OPS/images/fvets-11-1424073/crossmark.jpg
©

2

i

|





OPS/images/fvets-11-1424073/fvets-11-1424073-g001.jpg
<

AcP

Lzm

P
LR R
n
g 8 8 8 R’ °

(un) Auanoe owkzu

fos
LR R
*
B

(qu/Br) uope uEOUOD WinseS

Days

Days





OPS/images/fvets-11-1424960/fvets-11-1424960-g009.jpg
<

sg
B
an

8R88888¢e°

(%) eouLIeIp Jo soUBIEA®Id

- Winter
= Spring

28

§ ¢ & & ¢ o

(1p/Bw) uoyeuBOUCD
96| wnies

Age (days)

Age (days)

3]

B3 Winter

= Spring

(

B88_88eew-°

%) QNE Jo 8dusjeAsld

Age (days)





OPS/images/fvets-11-1424960/fvets-11-1424960-t001.jpg
Maternal factors Median Groups

Highn =14
NEFA 0.53mmol/L.

Lown=14

Highn=13
BHB 0.42mmol/L.

Lown=15

Highn=14
Glucose 89.5mg/dL.

Lown=14

Highn =14
™ 62g/dL

Lown=14

Highn=14
Albumin 275g/dL

Lown=14

Highn=14
6 30.70mg/dL

Lown=14

Highn=13
TC 68.5mg/dL

Lown=15

Highn=13
Hp 23.11mg/dL.

Lown=15

Highn=14
BW 758kg

Lown=14

Highn=15
BCS 30

Lown=13

NEFA, non-esterified faty acids; BHB, p-hydroxybutyrate; TP, total protein; TG,
riglycerides; TC, total cholesterol; Hp, haptoglobin; W, body weight; BCS, body condition
score.





OPS/images/fvets-11-1424960/fvets-11-1424960-t002.jpg
Calf Maternal Time Interaction

parameter group GXT
High BCS 617742948 1456042980 999241539 | 9708802 | 113311253
GLU (mg/dL) 08672 <0.0001 00339
Low BCS 775722482 11350419350 | 1107352017 9460£2386 | 11327 1449
High TG 001£001"  002£003" | 0042005  004£004*  003£003
BHB (mmol/L) 00240 0.1883 0.1365
Low TG 007+010° 0042004 | 008+014°  001£001°  006%0.04"
High Alb 055£036'  027£0200 | 0298014% 0394064 060094
00258 05132 02228
Low Alb 0324026 026+025' | 0374038 0174004  019£007
High TP 056+038"  033:028" | 0412038"  022£009°  059£095
00200 05175 02730
NEFA Low TP 0314022 0192012 | 0255011 | 033065 020£0.06"
(mmol/L) High TC 053+036" 026+ 0.19* 038:+0.38 036+0.62" 056+ 0.92
00175 05764 06229
LowTC 0324025 027£026° | 027£010° 018003  021£006"
High TG 050£037°  023£003"  037£040°  038%064' 059095
00401 05110 03331
Low TG 0374029 0302029 | 029%010° 0174005  019%0.06"
HighNEFA 54564175 444342293 | 60742072  10466+3211°  110.28+29.08
07710 <0.0001 00120
LowNEFA 392041637 49742844 | 8038+2021° 826142197 1158542799
High GLU 497423493 45322504 | 797982233 7876+2259 | 1208243216
TC (mg/dL) 07147 <0.0001 00451
Low GLU 3744:115 | SLI2£2876 | 69742108 99.06+272% | 107.69+2206
High BW 43923397 631983032 | 6766£2401 974022893 | 118.04£2224
01016 <0.0001 00121
Low BW 43261671 33254870 | 81861768 804282196 | 11048£3299

NEFA, non-esterifed fatty acids; BHB, p-hydroxybutyrate; TP, total protein; TG, triglycerides; TC, total cholesterol; Hp, haptoglobin; GLU, glucose; BW, body weight.
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Maternal Winter

variables
NEFA (mmol/L) 0472022 069+0.27%
BHB (mmol/L) 0332013 0424019
Glucose (mg/dL) 107.00  28.41 8269+ 22.26°
TP (umol/L) 6.16.+0.69 6044176
Albumin (g/dL) 2714020 2564042
TG (g/dL) 333741443 31792022
TC (mg/dL) 7243 %1665 69.82£21.30
Hp (mg/dL) 235547.74 253251175
BW (kg) 693.13 £ 86.70 796.85 £ 5233
BCS (1-5) 285043 3424026
*p<0.05.and **p<0.01.

NEFA, non-esterifed fatty acids; BHB, p-hydroxybutyrates TP, total proteins TG,
riglycerides; TC, total cholesterol; Hp, haptoglobin; BW, body weight; BCS, body condition
score.
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Items Control e BG RMSE

Periods: Day 1-30

Initial BW (kg) 12738 12704 12718 1093 09988
Final BW (kg) 20416 20.526 19.778 1.104 0.5305
ADF (kg/d) 0838 0.832 0.832 0.132 0.9966
ADG (g/d) 255.934° 260732 235.334° 10374 0.0051
F/G ratio 3262 3.182 3522 0.420 0.4333

Periods: Day 30-60

Initial BW (kg) 20416 20526 19778 1104 05305
Final BW (kg) 31092 32058 30.962 1.248 0.3487
ADF (kg/d) 1442 1.448 1438 0.185 0.9963
ADG (g/d) 355.866" 384.402 372798 12267 00104
F/G ratio 4.044 3758 3.850 0387 05100

Periods: Day 60-90

Initial BW (kg) 31092 32058 30962 1248 03487
Final BW (kg) 41.772" 43.526" 41.236" 1120 0.0180
ADF (kg/d) 1942 1.962 1.908 0.116 0.7618
ADG (g/d) 356.000" 382.266° 342534 14758 00035
F/G ratio 5.452" 5132 5.568" 0.158 0.0025

Periods: Day 90-130

Initial BW (kg) 41772 43.526" 41.236" 1120 0.0180
Final BW (kg) 515240 56.684° 54.120° 1565 0.0008
ADF (kg/d) 2022 2112 2208 0.065 0.0026
ADG (g/d) 243.800° 328.950° 322,050 17.220 <0.0001
F/G ratio 8.304° 6.430° 6.860" 0204 <0.0001

Periods: Day 1-130

Initial BW (kg) 12738 12.704 12718 1.093 0.9988
Final BW (kg) 5154 56.684" 54120° 1565 0.0008
ADF (kg/d) 1.560 1.588 1.598 0575 0.9955
ADG (g/d) 298.354° 338.308" 318.478" 5.172 <0.0001
F/G ratio 5208 468" 5.008" 0320 00597

Inthe same row, values with noleter or the same letter superscripts mean no significan difference (p>0.05), while different ltter superscripts mean significant difference (p<0.05). n=35.
BW, body weight; ADG, average daily gain; ADF, average daily feed intake; F/G, ADF/ADG.
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Pre-test period Mid-test period Late-test period

Control and BG YC Control and BG Control and BG

Ingredients, %

Peanut vine 2200 2200 1350 14.00 10.00 10.00
Corn stalk 4.00 5.00 400 450 500 550
Sunflower seed skin 4.00 5.00 400 450 500 550
Alfalfa meal 10.00 1100 13.00 1350 1200 1200
Corn 27.00 26.50 3200 3100 38.00 39.00
Soybean meal 1000 1100 8.00 9.00 800 800
Germ meal 550 600 400 650 3.00 7.00
Cotton meal 600 600 550 650 3.00 4.00
Wheat bran 200 3.00

Peanut cake 4.00 500 3.00 3.00
NaCl 050 050 050 050 050 050
NaHCO, 050 050 050 080 100 100
Limestone 050 070 050 050
CaHPO4 050 0.50 050 050 050 050
NHCI 050 050
4% premix* 3.00 3.00 3.00 300 3.00 3.00
Yeast culture 500 0.00 7.00 0.00 7.00 000
Total 100.00 100.00 100.00 10000 100.00 100.00

Nutrient levels"

DE/(MJ/kg) 1048 1045 1083 1078 2 1108
DM 89.55 89.72 89.44 89.70 8930 89.50
cpP 1481 1491 1527 16.13 1341 1338
NDE 3264 3289 3000 2073 2886 2822
ADF 21.78 2225 19.73 1973 18.70 18.17
Ca 136 137 142 151 132 130
» 044 045 0.42 044 039 044

“The premix provided the following per kg of diets: Fe 60 mg, Cu 12mg, Zn 60mg, Mn 45 mg, nicotinic acid 60mg, 1 0.6mg, Se 0.2mg, VA 35001U, VD 120010, VE 201U, Ca 2g, P 1g, Co
20mg, NaCl 5¢.
"DE was a calculated value, while other nutrient levels were measured values.
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Kit names Product

numbers
LZM Lysozyme assay kit A050-1-1
IL1p Interleukin -1 assay kit HO02-1-2
L2 Interleukin ~2 assay kit HO03-1-2
L4 Interleukin —4 assay kit H005-1-2
L6 Interleukin ~6 H007-1-2
110 Interleukin 10 assay kit HO09-1-2
IFN-y Interferon-y assay kit HO25-1-2
_— “Tumor Necrosis Factor-« —
assay kit

156 Immunoglobulin G assay kit HI06-1-1
IgM Immunoglobulin M assay kit HI09-1-2
sCD3 CD3 assay kit HIss

sCD4. CD4 assay kit HI56-1-1
SCD8. CDS assay kit HI57-1-1

Acp Acid phosphatase assay kit A060-1-1
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Items Kit names Product

numbers

Malondialdehyde (MDA)
MDA A003-1-2
assay kit (TBA method)

Total Superoxide Dismutase

soD (T-50D) assay kit A001-1-2
(Hydroxylamine method)
CATalase (CA' kit

CAT ilase (CAT) aasay A007-1-1
(Visible light)

Glutathione Peroxidase
GSH-Px (GSH-Px) assay kit A005-1-2

(Colorimetric method)

Total antioxidant capacity
T-AOC A015-1-2
assay kit
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Kit names Product

numbers
Cort Corticosterone assay kit H205-1-2
GH Growth hormone assay kit HO91-1-1
T Triiodothyronine assay kit H222-12
T4 Thyroxine H223-12
INS INSulin assay kit H203-1-2

LEP LEPtin assay kit HI74-12
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