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ABSTRACT : In feedlot cattle the abrupt change of diet from roughage to a large quantity
of grain for the purpose to improve production often results in increased occurrance of ru-
men acidosis or acute carbohydrate engorgement, enterotoxemia, bloat, diarrhea, liver ab-
scess and laminitis or robet disease. The common management practice to control these
problem is to increase the amount of concentrates in the diet in a stepwise manner until the
animals are adapted to a high-grain ration. However this practice requires at least about 3
weeks adaptation period and specially prepared adaptation rations which contain various
amount of concentrates. Present experiment was undertaken in order to findout the more
simple and rapid adaptation method of cattle to a high grain ration. Nineteen Korean
calves aging from four to six month were fed artifical hay (Youngchoun Chuk-Hyup, Korea)
which contains 10% of concentrates or alfalfa and rye grass hays for two months and ran-
domly aHoted to three experimental groups and two control groups. The experimental
group-1 was inoculated by stomach tube for two days with 1,500 mi/day of ruminal fluid
fished from Korean beef cattle that had been previously adapted to a high-energy ration.
The experimental group-2 was inoculated by trocalization for two days with the same rum-
inal fluid. The experimental group-3 was inoculated by trocalization with 1,500 ml/day of
bacterial culture which contained 2x10°/ml of Gram-negative bacteria derived from a-
dapted ruminal fluid. The two control groups were treated with normal saline solution by
the same methods. All animals were fed high-energy ration that contained 80% of grain ad
libitum for 30~74 days beginning on the third of the treatment. The effect of the inoculation
on the adaptation was observed clinicopathologically with the following results; All of the ex-
perimental calves inoculated with the ruminal fluid or Gram-negative bacterial culture
derived from adapted cattle did not show any signs of rumen acidosis or other related
diseases, while most of the control calves did show diarrhea and bloat and a calf laminitis.
The average daily weight gain and feed efficiency of experimental calves were slightly im-
proved compared with control calves. Following the feeding of high-grain ration, the pH of
the ruminal fluid was lowered in both the experimental and control groups. However severe
acidosis with the pH of below 5.0 was observed in only a control group-2. The protozoal
number in ruminal fluid was markedly decreased during the high-grain feeding in both the
experimental and control calves. However the decrease was mere severe in control calves
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compared with the expermental calves. The activition of the protozoa were completely disap-
peared within nine hours at the refrigerator temperature (4°C). No significant differences in
heamatological and blood chemical values between the experimental and control calves
were recognized. However in one control calf which showed clinially laminitis marked eleva-
tions of serum glutamic oxaloacetate transaminase and lactic dehydrogenase activities and a
decrease of serum glucose level were observed. From these results it would be concluded
the intraruminal transplantation of unadapted calves with the adapted ruminal fluid from
cattle previously adapted to a high-energy ration prevents disease problem associated with
high-grain feeding and improve weight gain and feed efficiency.

Key words : ruminal fluid, intraruminal transplantation
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Table 1. Character of ruminal fluid of slaughted cattle

Sample No. of No. O.f % of % of
No. pH  protozoa bagtena gram-  gram+
(10°/ML) (10°/ML) bacteria bacteria
1 7.10 3500 27 54 46
2 6.99 42250 30 47 53
3 6.90 86000 30 35 65
4 6.09 225 30 50 50
5 7.42 1825 13 56 44
6 7.61 1750 83 58 42
7 7.54 1200 71 80 20
8 7.23 13500 22 38 62
Mean 7.11 18781 38 52 48
Std 049 30616 24 14 14
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Table 2. Weight gain of cattle inoculated with adapted Table 4. Weight gain of cattle inoculated with adapted

ruminal fluid by stomach tube gram negative bacteria by trocalization
Initial ~ Final Total Mean Initial  Final Total  Mean
body body weight* daily body body  weight* daily

Group  Calf No. weight weight  gain  weight Group  Calf No. weight weight  gain  weight

(kg)  (kg)  (kg) gain (kg) (kg) (kg  (kg) gain (kg)
1 220 280 60 0.81 12 140 155 15 0.50
2 185 240 55 0.74 13 130 150 20 0.67
3 185 255 70 0.95 14 120 135 15 0.50
Bt 4 190 250 60 0.81 E3 15 110 130 20 067
Mean 195.00 256.25 61.25 0.83 Mean 125 1425 17.5" 0.59"
Std 16.83 17.02 6.29 0.09 Std 1291 11.90 2.89 0.10
5 215 240 25 0.34 16 140 145 5 0.17
6 185 175 -10 -0.14 17 130 135 5 0.17
7 165 255 90 122 18 120 125 5 0.17
el 8 215 265 50 0.68 2 19 110 115 5 0.17
Mean 19500 233.75 38.75 053 Mean 125 130 5 0.17
Std 2450 4049 42.11 0.57 Std 1291 1291 0 0
Remark E: Experimental group Remark E: Experimental group
C: Control group C: Control group
*: During 74 days of experimental feeding *: During 30 days of experimental feeding

b: Higher significant difference (p<0.01)
Table 3. Weight gain of cattle inoculated with adapted

ruminal fluid by trocalization Table 5. Feed intake and feed efficiency of cattle inoculat-
Initial  Final  Total  Mean ed with adapted ruminal fluid by stomach tube
bod bod weight*  dail i i
Group  Calf No. weigillt weigit gagin weig)lllt Group a T(i)r:?;kfeied lf\::gnirﬂiﬂz fez/([ie?;fi(ciiaelilycy
(ke) (ke) (k) gain (kg) (k) (kg) (ke)
9 135 145 10 0.33 1 486 6.57 8.10
10 125 145 20 0.67 2 462 6.24 8.40
E-2 11 115 130 15 0.50 3 464 6.27 6.63
Mean 125 140 15" 050 By 427 5.77 7.12
Std 10.00 8.66 5.00 0.17 Mean  459.75 6.21 7.56
16 140 145 5 0.17 Std 24.39 0.33 0.83
17 130 135 5 0.17 5 515 6.96 20.60
18 120 125 5 0.17 6 200 2.70 19.00
2 19 110 115 5 0.17 7 467 6.31 5.19
Mean 125 130 5 0.17 “loy 479 6.47 9.58
Std 1291 1291 0 0 Mean 41525 5.61 13.59
Remark E: Experimental group Std 144.94 1.96 7.42
C: Control group Remark E: Experimental group
*: During 30 days of experimental feeding C: Control group
b: Higher significant difference (p<0.01) *: During 74 days of experimental feeding

kg = 1275 kgl wlslod ofat F3] A3 (717 p< Table 74l F.A&H vl 7o) 3.79 kg @ 6.57 kg O A
0.01 ¢ p<0.05) FA= Gk g 1% SATFAS 5 thE2Fe] 250kg ¥ 1471 kel nlste] @3] (p<
wHew g o AT AEESS 001 Y p<0.01) A Qe

Akl et A), A154, 15, 1998



Table 6. Feed intake and feed efficiency of cattle inoculat-
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ed with adapted ruminal fluid by trocalization
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Table 8. Changes of ruminal fluid after the fullfeeding of
high-grain ration in cattle

pH of ruminal fluid

Total Mean Mean Mean
Group Calf ~feed da.ily feed da.ily dai!y. feed
No. intake intake weight efficiency

(ke)* (kg) gain (kg) (kg)

9 86 2.87 0.33 8.70

10 105 3.50 0.67 5.22

E-2 11 110 3.67 0.50 7.34

Mean 10033" 335 0.50" 7.09'

Std 12.66 0.42 0.17 1.75

16 70 2.33 0.17 13.71

17 50 1.67 0.17 9.82

18 65 2.17 0.17 12.76

2 4 75 2.50 017 1471

Mean 65 2.17 0.17 12.75

Std 10.80 0.36 0 2.11

Remark E: Experimental group
C: Control group
*: During 30 days of experimental feeding
a: Significant difference (p<0.05)
b: Higher significant difference (p<0.01)

Table 7. Feed intake and feed efficiency of cattle inoculat-

ed with adapted gram-negative bacteria by trocalization

Total Mean daily Mean daily Mean
Calf  feed feed weight  daily feed
Group No. intake intake gain efficiency
(kg)* (kg) (kg) (kg)
12 95 3.17 0.50 6.34
13 115 3.83 0.67 572
14 120 4.00 0.50 8.00
E3 s 12 4.17 0.67 6.22
Mean 113.75°  3.79" 0.59" 6.57"
Sd 13.15 0.44 0.10 0.99
6 75 2.50 0.17 14.71
17 80 267 0.17 15.69
18 75 2.50 0.17 14.71
2w 2.33 0.17 13.73
Mean 75 2.50 0.17 14.71
Std  4.08 0.14 0 0.80

Remark E: Experimental group
C: Control group
*: During 30 days of experimental feeding
b: Higher significant difference (p<0.01)

Hielde| &

pH: A ¢} pH 7] A} 4442 Table 8ol A FA|

Korean 1. Vet Clin Med, Vol. 15, No. 1, 1998

Group (;;lf Before the  On the 15th day of
fullfeeding the fullfeeding

1 7.81 5.73

2 7.42 6.15

Bl 3 7.43 5.23
4 7.10 5.46

Mean 7.44 5.64

Std 0.29 0.40

9 7.83 6.12

10 7.56 5.65

E-2 11 8.12 5.96
Mean 7.84 5.91°

Std 0.28 0.24

E-3 12 7.46 5.30
13 8.31 6.10

14 7.80 5.74

15 7.82 5.21

Mean 7.85 5.59°

Std 0.35 0.41

C-1 5 8.12 7.00
6 7.57 6.36

7 7.77 57

8 7.85 5.93

Mean 7.83 6.25

Std 0.23 0.57

Cc-2 16 8.05 4.89
17 7.48 4.93

18 7.50 5.26

19 8.24 4.80

Mean 7.82 4.97

Std 0.39 0.20

Remark E-1: Inoculated with adapted ruminal fluid by

E-2:

E-3:

C-1:
C-2:

stomach tube

Inoculated with adapted ruminal fluid by
trocalization

Inoculated with adapted gram-bacteria by
trocalization

Control for E-1

Control for E-2 and E-3

a: Significant difference (p<0.05)
b: Higher significant difference (p<0.01)

sl AR 1@ T pHE T4 Aol 744
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Table 9. Changes of protozoa number of ruminal fluid
after the fullfeeding of high-grain ration in cattle.

Number of protozoa (10°/ml)

Group iﬂf Before the On the 15th day of
fullfeeding the fullfeeding
1 1000 500
2 1125 200
3 2125 75
Bt 4 1950 25
Mean 1550 200
Std 569.72 213.11
9 1285 375
10 1900 900
E-2 11 1650 20
Mean 1611.67 431.67
Std 309.29 442.73
12 2315 25
13 1722 125
14 1300 325
E-3
15 1856 810
Mean 1798.25 321.25
Std 418.10 348.89
5 1250 0
6 1250 0
7 1025 302
el 8 1925 75
Mean 1362.50 94.25
Std 389.71 142.94
16 1725 75
17 2630 0
co 18 1750 50
19 1085 10
Mean 1797.50 33.75
Std 634.62 34.97

Remark E-1: Inoculated with adapted ruminal fluid by

stomach tube

E-2: Inoculated with adapted ruminal fluid by
trocalization

E-3: Inoculated with adapted gram-bacteria by
trocalization

C-1: Control for E-1

C-2: Control for E-2 and E-3
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Table 10. Changes of total and differiential number of ruminal bacteria after the fullfeeding of high-grain ration in cattle

Before the fullfeeding

On the 15th day of the fullfeeding

Group (lila(:f Total ngumber Gram-bacteria Gram+bacteria Total nllmber Gram-bacteria Gram+bacteria

(X 10°/ml) (%) (%) (< 107/ml) (%) (%)

1 29 57 43 12 65 35

2 2 91 9 3 77 23

3 12 55 45 13 51 49

Bt 4 6 84 16 6 74 36
Mean 12.3 71.8 28.3 8.5 66.8 35.8
Std 11.9 18.4 18.4 4.8 11.7 10.6

9 13 75 25 12 70 30

10 14 83 17 15 82 18

E-2 11 22 86 14 27 62 38
Mean 16.3 81.3 18.7 18.0 713 28.7

Std 4.9 5.7 5.7 7.9 10.1 10.1

12 26 69 31 32 57 43

i3 18 78 22 11 71 29

14 22 80 20 29 72 28

B3 15 12 82 18 28 83 17
Mean 19.5 77.3 22.8 25.0 70.8 293

Std 6.0 5.7 5.7 9.5 10.7 10.7

5 18 85 15 7 84 17

6 10 78 22 7 75 25

7 20 73 27 8 63 37

cl 8 12 81 19 6 77 23
Mean 15.0 79.3 20.8 7.0 74.8 25.5

Std 4.8 5.1 5.1 0.8 8.7 8.4

16 27 80 20 22 75 25

17 31 85 15 29 84 16

18 34 73 27 31 63 37

c2 19 20 82 18 17 77 23
Mean 28.0 80.0 20.0 24.8 74.8 253

Std 6.1 5.1 5.1 6.5 8.7 8.7

Remark E-1: Inoculated with adapted ruminal fluid by stomach tube
E-2: Inoculated with adapted ruminal fluid by trocalization
E-3: Inoculated with adapted gram - bacteria by trocalization

C-1: Control for E-1
C-2: Control for E-2 and E-3
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Table 11. Hematological values on the 15th day of fulife-
eding with high-grain ration in cattle

Group Calf Packed cell Leukocyte
No. volume (%) count (/ul)

E-1 1 42 4800
2 36 4900
3 41 5300
4 46 4100

Mean 41.3 4775.0

Std 4.1 499.2
E-2 9 41 5100
10 44 4100
11 33 6000

Mean 393 5066.7

Std 57 950.4
E-3 12 37 5400
13 42 4600
14 38 10200
15 43 9600

Mean 40.0 7450.0

Std 2.9 2858.3
C-1 5 42 4900
6 52 56600
7 50 6900
8 42 4800

Mean 46.5 18300.0

Std 5.3 25551.7
C-2 16 45 6000
17 44 6800
18 39 4200
19 48 5400

Mean 44.0 5600.0

Std 37 1095.5

Remark E-1: Inoculated with adapted ruminal fluid by

stomach tube

Inoculated with adapted ruminal fluid by
trocalization

Inoculated with adapted gram-bacteria by
trocalization

Control for E-1

Control for E-2 and E-3

E-2:
E-3:

C-1:
C-2:
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Table 12. Blood chemical values on the 15th day of the high-grain feeding in cattle
Calf T-protein Albumin T-biliubin GOT GPT LDH BUN Creatinine CPK Glucose Calcium Amylase

Growp No.  (@dl) ()  (UL) (UL) (IUL) AUL)(IUL) (UL) (VL) (mg/dl) (mg/d) (UL
1 54 2.9 0.2 73 18 1261 5 05 160 102 9.1 402

2 54 3.0 02 77 14 1146 5 05 144 98 8.1 382
3052 27 02 97 16 1446 S 05 228 111 7.6 270

EL 4 60 2.9 0.2 72 17 760 5 09 133 103 8.7 269
Mean 5.5 2.9 02 798 163 11533 5 06 1663 1035 84 3308
Std 04 0.1 00 117 17 2898 0 02 426 55 07 712

9 6.6 34 02 117 23 1381 5 1.1 92 93 83 376

10 77 37 0.2 78 13 896 5 19 121 103 82 287

g2 11 64 2.7 0.2 86 13 1421 5 L0 166 112 7.8 258
Mean 6.9 33 02 937 163 12327 5 13 1263 1027 81 307

sd 07 0.5 00 206 58 2923 0 05 373 95 03 61.5

12 77 37 02 109 17 1728 5 0 23 108 8.6 426

13 71 38 02 106 14 1456 5 09 138 102 9.1 288

14 65 3.7 02 136 13 998 5 1.1 98 116 8.3 260

B3 s o2 2.0 02 61 13 1221 7 1.0 87 140 7.7 292
Mean 7.6 33 02 103 143 13508 55 10 1398 1165 84 3165

std 12 0.9 00 311 19 3134 10 0.1 678 167 06 74.4

5 53 3.0 02 131 20 1194 8 06 127 110 75 266

6 66 2.7 03 664 24 2862 8 1.4 94 27 8.5 504

7 54 2.9 02 100 13 1058 5 06 258 95 7.6 261
Loy 4 2.8 02 102 13 1272 5 03 133 9% 7.8 230
Mean 5.5 2.9 02 2493 17.5 15965 65 07 153 82 79 31525

Std 038 0.1 01 2769 55 8483 17 05 721 373 05 1268

6 75 3.7 02 173 15 1098 8 1.1 90 102 8.0 251

17 54 1.0 02 121 12 1278 5 12 152 170 9.7 486

18 88 35 02 99 23 2256 5 08 137 111 109 221

2 g g4 43 02 253 53 1588 5 1.1 186 101 1.0 316
7.3 3.1 02 1615 258 1555 58 11 1413 121 9.9 3185

Std 1.4 1.5 00 684 188 5093 15 02 399 330 14 1185

Remark E-1: Inoculated with adapted ruminal fluid by stomach tube
E-2: Inoculated with adapted ruminal fluid by trocalization
E-3: Inoculated with adapted gram - bacteria by trocalization
C-1: Control for E-1
C-2: Control for E-2 and E-3
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Table 13. Blood gas values on the 15th day of the high-grain feeding in cattle

Group Calf No. oH PCO, PO, Hb HCO, TCO,
(mmHg) (mmHg) (g/dl) (mmol/L) (mmol/L)

E-1 1 7.32 57.6 72.0 14.3 299 30.5
2 7.37 50.6 71.6 14.3 29.6 31.2

3 7.40 49.8 70.4 14.3 31.1 326

4 7.37 49.6 65.5 14.3 29.0 30.5

Mean 7.37 51.9 69.8 14.3 29.9 31.2

Std 0.03 3.8 3.0 0.0 0.9 1.0

E-2 9 7.42 62.6 71.6 14.3 29.6 31.2
10 7.37 51.3 73.0 14.3 31.1 30.6

11 7.32 44.8 69.8 14.3 29.0 29.8

Mean 7.37 52.9 71.5 14.3 299 30.5

Std 0.05 9.0 1.6 0.0 1.1 0.7

E-3 12 7.30 48.8 70.8 14.3 29.1 31.2
13 7.41 52.6 66.2 14.3 294 30.6

14 7.37 50.6 69.2 14.3 30.1 30.5

15 7.44 58.2 72.6 14.3 29.0 32.2

Mean 7.38 52.6 69.7 14.3 29.4 31.1

Std 0.06 1.9 2.7 0.0 0.5 0.8

C-1 5 7.44 42.7 60.5 14.3 29.0 29.2
6 7.36 50.4 64.8 14.3 28.7 30.3

7 7.26 62.7 99.8 14.3 28.1 30.0

8 7.44 44.7 123.4 14.3 30.3 31.6

Mean 7.38 50.1 87.1 14.3 29.0 30.3

Std 0.09 9.0 29.9 0.0 0.9 1.0

C-2 16 7.22 44.5 60.3 14.3 31.0 30.3
17 7.22 58.7 89.2 14.3 29.6 30.6

18 7.30 50.3 90.4 143 303 30.6

19 7.36 41.6 70.4 14.3 28.1 31.0

Mean 7.28 48.8 77.6 14.3 29.8 30.6

Std 0.07 7.5 14.7 0.0 1.2 0.3

Remark E-1: Inoculated with adapted ruminal fluid by stomach tube
E-2: Inoculated with adapted ruminal fluid by trocalization
E-3: Inoculated with adapted gram-bacteria by trocalization

C-1: Control for E-1
C-2: Control for E-2 and E-3
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Table 14. Longevity of ruminal protozoa in refrigerator
(40

Sample Percent of active protozoa
No. {hr  2hrs 3hrs  4hrs  6hrs  Ohrs
1 083 033 0 0 0 0 0
2 1.17 117 083 033 033 0 0
3 050 0350 050 033 017 0O 0
4 1.00 1.00 0.67 0.67 017 0 0

Mean (88 0.75 050 033 0.17 0 0

Std 029 040 036 027 014 0 0

12hrs
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