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Table 1. Means and standard diviations for biochemical concentrations in plasma and aqueous

humor in sheep (n=61). #1. FIZH1F 2 MAELIRFEAK h DAL FAEDFIIE LA HER 7= (n=61) .

PL AH AH/PL
Parameter Sex p
Mean+SD (Range) MeantSD  (Range) %

Total (n=61) 17.30+3.58 (9.80-26.90) 14.72+3.17 (8.40-24.60) 85 <0.001

N
(m[;/ i) Wether (n=29) 16.58+3.57 (9.80-24.40) 13.92+2.90 (8.40-20.70) 84 0.002
Ewe n=31) 17.94+3.51 (11.60-26.90) 15.40+3.26 (9.80-24.60) 86 0.003
Total 0.96+0.15  (0.65-1.41)  0.37+0.07 (0.28-0.61) 39 <0.001

E
(rf;dL) Wether 1.00+£0.17  (0.68-1.41)  0.37+0.06  (0.29-0.54) 37 <0.001
Ewe 0.93+0.14  (0.65-1.26)  0.37+0.07 (0.28-0.61) 40 <0.001
Total 0.17+0.09  (0.10-0.50) 0.10 0.10) 59 <0.001

TBIL
Wether 0.16+0.07  (0.10-0.30) 0.10 0.10) 63 <0.001

(mg/dL)
Ewe 0.19+0.10  (0.10-0.50) 0.10 (0.10) 53 <0.001

Total included 1 ram, 29 wether, and 31 ewe. £FHITHEL, E£#29, F L CHE318EA 5 T,

PL: plasma; AH: aqueous humor; p: p value; SD: standard diviation; UN: urea nitrogen; CRE:
creatinine; TBIL: total bilirubin. A value p<0.05 was chosen for statistical significance between PL

and AH.

Table 2. Correlation and regression analyses for biochemical parameters in sheep (n=61).

2. FATB T DAALFEOF B HT LA 04T (n=61) .

Parameter Sex r D Regression equation R”2 p
Total (n=61) 0.967 <0.001 y=1.0916x-1.2353  0.935 <0.001
UN Wether (n=29) 0.972 <0.001 y=1.1961x-0.0669 0.945 <0.001
Ewe (n=31) 0.967 <0.001 y=1.0395x+1.9299 0.935 <0.001
Total 0.656 <0.001 y=1.4936x+0.4113 0.431 <0.001
CRE Wether 0.828 <0.001 y=2.2300x+0.1696  0.685 <0.001
Ewe 0.537  0.002 y=0.9940x+0.5635  0.288  0.002
Total <0.001 1.000
TBIL Wether <0.001 1.000
Ewe <0.001 1.000

Total included 1 ram, 29 wether and 3lewe. 2HA T }EL, 2429, L CHES1EEZ & T,
UN: urea nitrogen; CRE: creatinine; TBIL: total bilirubin; r: correlation coefficient; R"2:
coefficient of determination; p: p value. A value p<0.05 was chosen for statistical
significance. A correlation coefficient r>0.6 was considered as a strong correlationship.
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Fig. 3. Linear regression plot between values of urea nitrogen in plasma
and aqueous humor in the total sheep group (n=61). X3. £5E& Ccom#
EREKPORZEREICETIREIFEER (n=61) . UN: urea nitrogen;
PL: plasma; AH: aqueous humor; Cl: confidence interval; R*2: coefficient
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Fig. 4. Linear regression plot between values of creatinine in plasma and
aqueous humor in the wether group (n=29). 4. B2 comig L BE
KPDILTFZEICETSERBER (n=29) . CRE: creatinine; PL:
plasma; AH: aqueous humor; Cl: confidence interval; R*2: coefficient of

determination.
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Estimation of Plasma Biochemical Values from Aqueous Humor of Sheep in Slaughter Inspection

Matsumoto meat hygiene inspection center (ODaijiro HATA, Junko OKADA, Yoshikazu FUJIMORI, Yae
HANDA, Tomohiro HORIKAWA, Takuya IWAMA, Aya MATSUSHITA, Takeaki MIYASHITA, Tsuyoshi MORITANI,
Mizuho OGAWA, Susumu YAMAKAWA, Masami YASUDA, Koshi KUBOTA

We investigated if the aqueous humor of sheep could become a substitute specimen of blood as a
numerical proof both for uremia and icterus, in slaughter inspection. Using plasma and aqueous
humor for 61 Suffolk sheep (Ovis aries) carried in to the slaughterhouse, we performed both
correlation and regression analyses after the measurement of each biochemistry value (urea
nitrogen, creatinine, total bilirubin). The plasma measurements were higher than the values in
the aqueous humor. The high coefficient of correlation and the decision coefficient were detected
in the urea nitrogen values both in the wether and the ewe groups. As for the creatinine values,
the high coefficient of correlation and the decision coefficient were detected only in the wether
group. No correlation was detected in the total bilirubin measurements. It was thought that the
difference between the permeability for the blood aqueous barrier and the quantity of muscle in
the groups was the factor of the different results. In conclusion, we would be able to estimate
plasma biochemical values using aqueous humor and evaluate uremia of sheep even if blood is not

available. However, it is hard to get a high creatinine estimate of precision in females.

Key Words : aqueous humor, biochemical values, plasma, sheep

BRI, ZOPFENIEERICSHTZY . TN IEO AR RNET R AT L ORE RN A O
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111 20, 937 1,185 62 7,611 12,074 1 4
12| 19, 665 1,704 106 6,095 11,708 11 41
13| 18, 469 2,016 107 3,426] 12,838 11 I
141 22,471 2,016 121 4,375 15,906 14 39
151 27,788 2,475 140 5,723 19,276 12 162
16 16,907 3,970 130 2,591 9,830 39 347
17 11,153 2,711 125 1,449 6,227 143 498
18 10, 603 3,276 372 3, 546 2, 866 65 478
19 8, 481 2,165 368 4 637 942 32 337
20 4 853 1,454 258 2,337 594 5 205
21 7,374 4,052 67 2,435 660 2 158
22 8,220 2,697 69 3,149 1,935 11 359
23] 11,164 3,108 99 3, 641 4 078 33 205
241 16,504 2,312 249 3,507 10, 298 32 106
251 22,916 4,005 380 5,062 13,406 17 46
26] 28,349 3,218 708 5,612] 12,6545 204 6, 002
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27| 45,719 2,604 956 6,563 25,963 174 8,919
28| 48,104 2,989 221 9,632 31,161 959 1,136
29| 45,225 3, 445 1,939 6,827 23,531 189 8, 694
30| 44,606 5,167 3, 203 6,206 22,565 1,016 6, 449
31| 55,966 5, 556 3,432 6,945 29,322 2,126 8,585
32| 173,29 3,134 1,623 4,282 5, 647 38,220 5,684 14,705
33| 86,611 2,662 1,940 9, 455 4,983 44,349 6,394 20, 828
34| 104, 886 2,120 2,560 9, 625 5,449 53,712 10,675 24,145
35| 101, 891 2,616 3, 868 6, 115 5 791 43,2921 12,205 28,004
36| 117,609 2,402 1,584 6, 371 5,956 60,937 11,225 29,6134
37| 155,049 2, 300 1,467 1,394 5,886 105,033 5,228 27,741
38| 158,756 3, 587 2,670 9,198 6, 935 106, 688 2,971 26,707
39| 169, 249 3, 811 3,277 10,523 1,417 114,605 1,391 28,225
401 211,220 3,441 2,141 8, 950 6, 108| 161,415 1,088 27,465
41 266, 292 1,923 1,952 4,496 3,318 225, 160 154 28,689
421 290, 407 1,248 1,939 3,882 3,219 234, 408 542] 45,169
43| 257, 864 1,012 2,353 5, 501 4,301 205, 818 426] 38, 453
44] 258, 491 1,186 2,699 10, 146 5,029( 201, 047 246] 38,138
45| 291,539 1,606 2,753 8, 081 5,020 239, 688 295| 34,096
46| 301,667 1,946 2,434 3,135 4,449 262,924 323] 26, 456
47] 301, 420 2,381 2,793 1,059 3,267 267,328 240| 24, 346
48] 318, 661 1,450 3,012 585 2,204 292,926 16| 18, 468
49| 345, 251 1,460 4,574 4,179 2,186 322,512 25 10, 315
90| 326, 796 1,955 3,911 1,536 2,544 310, 529 22 6, 299
o1| 317,215 1,986 3,503 882 3,012 306, 406 48 1,378
92| 368,879 2,218 4, 646 1,267 2,818 356, 883 36 1,011
53| 390, 668 2,559 5,722 832 1,795| 378,724 10 966
94| 414, 201 2,416 6,819 669 1,234| 402,478 140 445
95| 422,207 1,946 9,077 689 986| 409, 145 174 190
56| 402, 629 1,799 11,413 660 820| 387,576 199 162
97| 418, 851 1,973 12,200 618 809 402, 783 341 1217
58| 416, 181 1,953 12,540 532 847] 399, 750 458 101
99| 404, 931 1,924 13, 431 534 844| 387, 485 598 115
60( 430, 319 2,488 14,094 371 823| 411,645 191 101
61 411,823 2,895 13,451 325 745 393, 416 932 59
62 387,212 2,941 15,518 223 494] 366, 779 1,074 183
63 355, 812 2,989 15,193 169 383 336, 031 1,018 29
Jt| 337,350 3,428| 13,324 144 330 318,948 1,157 19
2| 329, 066 4,023 12,540 140 3001 310, 771 1,260 32
3| 312,596 4,894 11,937 113 294 294,144 1,194 20
4 292, 816 5,708 11,405 116 318 274, 461 795 13
5 281,828 6,129 11,977 101 464) 262,417 714 26
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6] 259, 206 7,893] 10,003 65 607] 240,016 610 12

7] 233, 500 1,977 10,223 51 682| 214,044 505 12

8| 213, 456 7,563 9,950 56 491] 194,998 387 11

9] 214,754 8,221 8, 943 44 498| 196, 657 376 9

10| 213,007 9,313 8,112 51 576] 194,576 361 12
111 202, 189 9,536 6, 947 36 818| 184,550 284 18
12| 199, 927 9,909 5, 952 17 786] 182,971 210 22
13| 183, 146 8, 1817 3,335 12 371 170, 332 282 21
14| 180,074 9, 880 2,616 6 473| 166, 804 245 50
15| 194, 929 8, 705 4, 650 15 304| 180,973 233 49
16| 199, 967 8,570 4,874 26 236| 185, 868 336 51
171 192, 236 8, 681 4,918 16 146 178, 152 286 37
18| 189, 971 8, 659 4,696 1 126 176, 210 234 39
19| 189, 903 8, 703 4,375 8 359| 176,135 250 13
20 184,055 8, 365 3, 849 10 546| 170, 967 233 85
21| 184, 466 8,034 3,218 1 632] 172,223 247 105
22| 181, 296 1, 746 2,949 10 655] 169, 587 271 18
23| 173, 302 1,440 2,924 9 512| 162, 091 271 49
24 166, 758 1, 241 2,291 23 165 156, 717 261 60
25 163, 415 7,102 2,080 11 48| 153, 871 263 40
26( 149,736 71,175 2,059 10 34 140, 142 265 51
27 152,902 6, 635 2,182 15 43| 143,724 256 47
28| 151,615 6, 443 2,231 9 43| 142,557 275 51
29( 150, 382 6, 453 2,115 12 46| 141, 443 246 67
30( 149, 806 6, 469 1,946 9 48( 141,017 244 13

=

go| 129, 437 6, 083 1,818 10 39 121,144 274 69

2] 140,697 5, 958 1,662 10 47{ 132,712 267 41
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46 73] 129,915 32| 1,743 41 189 11 690 32| 126, 657 20 41 616
47 91| 144, 368 211 2,036 11 114 1] 588 68] 141, 230 5 395
48 97| 149, 926 26| 1,988 3| 148 317 68| 147,073 5 395
491 100| 172, 302 201 2,383 41 218 377 75] 169, 072 2 11 250
50 94| 168, 758 31| 2,045 6] 151 459 56| 165, 836 1 11 266
51 95| 171,372 231 1,953 3 163 419 69| 168, 689 9 139
521 190{ 200, 350 241 2,475 8| 167 2| 220| 156 197, 402 86
53] 153| 215, 202 451 2,676 71 249 78] 101| 212,178 21
541 201| 241, 067 371 2,665 141 231 1 35| 148 238, 114 1 22
551 265| 290, 395 53] 3,140 111 263 63| 201| 286, 904 2 23
56| 227| 289, 231 83| 4,997 8| 265 78] 136 283, 872 2 17
571 228 291, 714 59| 5,758 12| 266 84| 156| 285, 582 1 14 10
58] 273| 310, 323 87| 6,261 10 320 1451 173] 303, 532 43 3 22
591 348 308,063 138]| 6,486 15 304 11 101 192] 301, 085 2 63 24
60| 447 330,312 143| 8, 230 111 251 1 150 289] 321, 483 3| 151 47
61 522 337,991] 152{ 10, 403 71 258 166 356] 326, 953 41 191 3 20
62| 530( 333, 253] 150| 12,780 121 193 174 364] 319, 814 4 256 36
63| 706( 312,426] 189 15,274 12| 152 1551 501] 296, 585 41 250 10
Jol 525| 277,473| 155| 14, 154 9] 123 1| 166 356] 262, 744 41 271 15
2| 566| 282,687 222| 15,006 5[ 127 135 338] 267, 066 11 337 16
3| 673] 266, 362 312| 14,678 9 93 1371 351] 251, 151 11 291 12
41 691] 253,508 275| 15,612 5[ 102 11 189 405] 237, 399 5 200 6
5| 576] 240, 392 226] 16, 216 7 712 324 341| 223, 483 1| 284 1 13
6] 643| 226,049 238] 15,876 3 52 21 424) 399 209, 453 11 239 5
71 560[ 201,837 205| 16, 268 3 45 1| 422| 348] 184, 957 2| 142 1 3
8| 625] 183, 464| 238| 15, 351 6 40 311 380 167, 642 11 116 4
9] 467| 182,886| 186] 15, 501 3 24 3| 321 275| 166, 922 118
10| 510] 174,636 233| 15, 826 1 42 3| 462 272| 158, 215 1 84 7
111 459] 166, 370 242| 15, 491 1 22 41 769| 211| 150, 001 83 1 4
12| 455] 174, 844 199| 15,130 14 2| 756| 254 158, 846 87 11
13| 358] 160,381 103| 11,718 1 10 1| 340 253] 148, 249 57 7
14| 213] 153, 503 501 11, 927 5 406| 163| 141,102 49 14
15| 486] 154, 281 230| 12, 288 14 238| 256 141, 666 60 15
16| 368] 160, 238 159] 12, 439 2 19 2| 170| 205| 147,524 75 11
17| 360] 153,486| 134| 12,685 15 721 225 140, 681 1 31 2
18| 324] 156, 129 991 12, 259 6 73] 225 143, 742 45 4
191 298] 156,912 100| 12,139 8 246 197 144, 462 1 55 2
201 256( 152,108 771 11,412 9 11 437 178] 140, 201 38 11
211 390( 168, 545 66| 10, 740 1 5 11 522 321] 157, 203 1 48 27
221 426( 157,089] 103 10, 085 9 11 538 320] 146, 391 2 46 20
23] 406( 146,533] 109 9, 786 1 6 11 413 295] 136, 279 39 10
241 220( 141,077 78] 9,097 2 16 3 141 137| 131,772 34 17
25| 252| 138, 829 80| 8,684 10 1 411 171] 130, 038 50 6
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o 2B —ZB ] —BF | 250 —5h| 80 —58 | D B8] —oF |2 B8] —Bh| 2B —5F
26| 256( 126, 863 701 8,709 7 32| 186 118, 056 49 10
271 254 128, 633 64| 8,449 13 36| 190 120, 082 44 9
28] 275( 118,760 76] 8, 357 1 7 36| 197] 110, 281 1 67 12
291 269 116, 803 50| 8,271 1 39| 217| 108, 405 1 51 26
301 191] 119, 062 62| 8,138 8 421 129] 110, 800 55 19
470
Jo| 186] 105,014 46 7,698 1 8 331 138 97, 191 1 59 25
2] 222| 115,050 82| 7,346 1 7 35| 137] 107, 591 2 64 7
T ERIELDRLEE
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