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Urinary Changes during Fattening and Their Relation to

Urinary Calculi in Steers

Ziro MoriTA] Heishiro TsucHIYA] Akihiro KURIHARA*

and Masahiro Nakar®

Nine Japanese Black steers and five Holstein steers were used to determine
changes in the physico-chemical properties of urine during fattening, and a
comparison of urinary calculi found in the bladder was made in both bleeds. The
Japanese Black steers were fed on rations which contained calcium and
phosphorus properly (1:1), while Holstein steers were fed on rations which
contained Ca and P in the ratio 1:2.

Four Japanese Black steers out of nine had more than 0.1g of calculi in the
bladder, although they were properly fed in nutrition. None of them showed
clinical calculosis and no significant shange was observed in the specific gravity,
pH, Ca, Mg, P or cell debris in the urine during the period.

Two Holstein steers out of five had more than 1.0g of calculi in the bladder,
espesially one of them had 7.75g of calculi which filled in the urinary tract and
showed ischuria. Urinary calculi appeared to follow ischuria, high levels of Mg
and the specific gravity, and increased cell debris in the urine during fattening

in steers.
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1R BEICBTS 1EM0FNEBAER
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b) : FERE (FBFI584)
C) I BB RNIZHTH

DWAEERAOEEINRIC L2 &, RAREIIAMESIE
5, Wik, B, BBALELICERERORICEICL
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BRFE LT, BRRSEERBRS CRERBRICHCS
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2. fRB L ERERIT
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3. BIRFB:

1 BlDIRIREERT 2 24050 (RAJE L CR BN 1
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4. ROBACENHRES & R PERES OBIE

24BEREIRIZ, FoorciEibis, RE, RILE, RESB L
URpH (pHEHZ X 3) 2 DoWTHEIEL 720 IR MR
SORENL, 24BERE N L (1,500rpm-55H) % B\
AT » 72, P i3 + v H 8 Ee P AlE ARE PISET
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FHBREMBBEEZEEL 2D TH B, HERICOWVT E L7z,

LEILRZAFT (=) ~ () ARTHETHEL 72,
5. RAEDEKIERICET 5 506k

@).BEERG  BEICABBELEEIAETLZ &,

(b), RHBEE

(c), BERREDER

Pl Eo@~bic 2w TEBRIREFICELE L 72,
6. BEBtAEA DRE

HEFDIEERT 1% W ERFE L WIEREH 0B,
BERED FRER & S F CHIE L T2 L 72,
7. BEMEEORE

HAEOWEZES vk )2, 2UFMER THREE
Bz, BEI2INZ260CHERGRERPCIIRIES
&, FORUBMIFBIRICHE L CTRRECHERL 2,
BRI RHENHENERICLY, RO 2EIZHH]
Lize T$4bb, BHMEGEEH0.1gl b ni2iEa
IS ( Potential case) @& L, ¥4 8% Potential
Group (LAF PG &R&9), Znblistond o EH+ B
Normal Group (BLF NG &8&9) & L7,
8. MERLEEE DILERS T

Sl REL L BRI OWTIT e 5 72,

(a), 84 110C 3 BRf T2 o — & — T304 s

BEEL 2,
(), BHEN) | BEHIZOWT, I I 705 —LF—)L

(d. P* St THlE,

(e), Ca*& Mg* @ FRFRIBEED CHlE,

()., Na*& K* | RIEHBEES TRIE,

(®). BER S =) 7T HFESCHIE.

* D IEERIZ L B SioBEL 2 I2 D>, P, Ca, Mg,
Na, K ##lEL 7,
9. MEtair

5 BIDIREURIC 81T 5 B2 R O FHER O
/% Duncan’s multiple range test? i2 & » %2, &FHEK
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1. #tE4 b L OBRRER

HRFE LT, BREREAIAKED 1 BERRTHE
BEE SN -ILAEESF L HL BEMEX R LA S 4
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72 MR D R AARMAE 3 49250ke T, IBEET (W
670kg) IREEBERE AT L 72 SRR IZAEFHICFATL T, 1982
FIORLBEINEFE6HAUBEET6BET & ICE 8 EAT
572 (LIF Stage 1 ~8 &3 3), &L R
> Twiz7z% Stage 1 ~ 6 Tl% 588, Stage 7 Tl3 4
5, "Stage 8 TIZ 2HEDRR E % » 72,
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2, BB & ORI SEEFNKET—EL 7z, PGIZ3EFIZNG LN VE
5ENRBAFITHAO0mN Y v 7 TEBREN, TG Bicdidr -2 (P<0.01) 75, Mo &HREFICE W T,

85, HEkE L7, FEEHIEER E L TEICREY 7, PG - NG BicHFEZIROLNLH» -T2,

BEER Y L CEREE, EEFVET2L, T2, <
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EMEROER L ZTORSFHEIRICRT, HERE P — N
4 ( Potential case) ®IZ4No6 « 7 « 17 240 4 BET gy () g (stage)
Bold, WTENLERERIIEL TWih -7z, N6 -
7+17-24-% PG, No1 +12-13-16-23% NG & L7z I EB1-2128172 PG (e——e) & NG (0
------ 0) # 1 HL7z ) OFRB ORI

: - - BI04 H4 > b L BRI, T BEREEE R, &
B3R MAOHE L X OMR RIEFS (stge) T PG & NG & oMl HEEN S, *

£8 1 £50 (P<0.05) &Bvigxx (P<0.01) NERETTT.
HE(g) Potential Group (PG) PG
0.1038, 0.3338, 1,0387, 2.1350 1.0597,7.7475 2). RILLE
Normal Group (NG) NG I5CHIE L 72 JRICE (3R MR 1 EIRE (1.03440.006) T
0.0011, 00043, 0.0051, 0.0081, 0.0777 | 0,0.0048,0.0075 <, 2 RS (1.02740.006) 1B B IS EA L (P<O.
w0 87.72+ 8.53 AL 356 05), 211,028 T—ENEERL T iz, FRREET,
wwrk N 1% 359 N 6.9 28 po . NG HERIIES LN 72,
R 69.69+15.05 | K4 53.54+10.88
KAH% P 11.73£ 8.43 [P 1.11% 0.56
Ca 4.22% 3.27 |Ca  0.89% 1.24
Mg 473+ 5.60 |Mg 1.3+ 1.56 10
Na 4.02% 3.83 |Na  2.64% 3.63 1040
K 8.37+ 7.64 |K  1.50+ 0.72
Si 0.04% 0.03 |Si  0.03% 0.01 & om0

1.020

Z BT CIREHON0~NBIEKG TH 720 B 100
P DEH (N)133.3+3.6% (FH+SD) Thoree K

SEROERESTIE P (11.7£8.4%) 8L %<, Kw» — %
TK (8.4+7.6%) »%» -7, #L TCa (4.2£3.2 gy (stage) Cxm (stage)

%) + Mg (4.7+5.7%) - Na (4.0+3.8%) #3IZE&
FOEEN Tz, Si0.04+0.03%) IHEHRETH-> $H2H £H®1-225175 PG (e——e) & NG (0

T 0) NRIE (15CHIE) NERIIZEAL
2. RoBE(LZMIERS L CRPERBS HEL

1), K& (1 /24rH) 3). JRpH

PRIR LERF (5.0£1.7/ I FHESD) eI TH- T, IR 1 B8 (pH8.6+0.3), 2 MIEF (pH8.6+0.1) T

2mEEE (7.941.37) wizFEiHEmL (P<0.05), 3 i pH8.6T—ENEXRL TWwiad, 2Ntk 3 HEF
[ErF (6.2+1.40) HECEHSL (P<0.05), Zot (pH8.1%0.5), 4 MK (pH7.8+0.5), 5EKF (pH7.5%
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0.8) LREMEIET § 2MEMERL 72 (P<0.05), 2[H
FIC PG I2 NG & ) b FRICES - 72 (P<0.01) A%,
NEEFFIZBWTIE PG & NGHIAEERZH LN

o7z,

6). R CailtE

FRAR 1 BRI R Ca BEE LB (0.97+0.71mg/d1)
Th-T, 2EELBEENOERZRL (P<0.05), &
W IE B2 137.5224. T0ng/dl & TEL 72, L& L B IRRER
TPG & NGHRAFBRZEIRDOLNLD -T2,
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4), 1B TN IE AR RS

RIR1ERE (7.726.0ME) XY 2 EE (16.6+6.5M)
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5), ke

HBEL &L VB A VAT Y7 2k
TH N, RFEREFEE2E L CHEELEBI L, —F
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------ 0) DEF PRENZIEZEL
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IR 1ERE(17.6+28.1mg/dl), 2 HEF(2.8+.8.1mg/
dl), 3 (3.5+1.8mg/dl), 4 [EE (11.0+13.4mg/
dl) :{Ek#EZRL, AELLEHIIRO N LD 72,
B Ery (43.4+43.2mg/dl) CIFFEREICHEML 2 (P<
0.05), #IREETPG & NCGHICAEBEIRD LN Y
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E6X EB1-21c5155 PG (e—e@) X NG (O
------ 0) MR Mg BEDZEIZE(L

8). R¥ Mg iBE

PRIR 1 EIRE (34.9+36.6mg/dl), 2 [EF (32.0%24.4
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mg/dl) ¥ —ENEERL 2%, 4 BB 1T CTHEIMOE
&AL (P<0.05), ZDBFHEIEL 2. HIRIRKEET,
PG & NG BIcEBEEIIBO LN L h -T2,

EE 2
1. BMEEOEE L 205

BEENER E TN 2RI ICTRT, HAEBESF

(Potential case) ®{34-No82 &880 2 BT, #5(TNo82
IFERTNCRKIEZ L, BERBENZDIREL 2B
BER B L UREIZE 2 ~ SmOBEREFBALTHEL T
720 EBR1ICHL T, No82L88% PG, Nodl, 85, BLW
89% NG & L7z,

PG IZJ& L 72No82 & 88 #¥ A DR K 47 1341~67%
THY, BT NESD 4 ~8%Th- 7z, KGR
B ORI RS - 72, No82IZ D\ TR BERE
FAEOMICREBICHFE L 2&a batricgiL 7205, ®h
DEFIZRKERERRO LN L -7,

2. ROBICEEMRS & URPESRENZEL

1), k=

stage 1 ~ 3 »HEKZ, stage 4 & 5 »°%LZE, stage 6
~8HEEII DD, K LEIZHITT, URHORE
BEBECRESL (P<0.05), £EMIFEREL L,
Z O, BT THEMOEREZRL 72, PG & NG & %
LT 5, REHHZBL CPGOREIRL XL, 2D
#13 stage 1 (P<0.05), 2, 4 (P<0.01) i2BWTH
BETh-72,

2)., RILE

RICEIIB D 5 L2 T THEICERL (P<0.05),
ZFDBESE, stage TH 5 82T CTHROEREZRL
72 (P<0.05), PGE NG & 2 & T 5 &, PGIIL.
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#H
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f \%\{%

A T e L
R - (stage) Csmg - (stage)

HBIH %£B1-21B175 PG (e——e) & NG (0
~~~~~~ 0) NI FHBIEMM B O iEEFHIE (L

017~1.037, NG i21.005~1.0350TH » T, BELHA
Mz@ L CPCORILEIIE, ZNEidstage 1 £ 4
(P<0.05), 2&3 (P<0.01) iICBVWTEETH -2,
3). RpH
RpHIZREL S5 NICRHETREEI N L ) HKRE
LEEEB AR hh 072, PG & NG & 28T 5
L stage 2 TPG P EBEICE» 72 (P<0.05),
4). 1HRITFEBLE L
1 R RS AR e EEHMEE 2T S Th
572, PG & NG DR TI3, IEELM %28 L T PG DB
EMIE S %, ZNEL stage 2 £ 3 (P<0.01), 4
&6 (P<0.05) I2BWITHETH-2,

3:H

gl - (stage) (stage)

—E®2 —

#8M %£B1-2128115 PG (e——@) ¥ NG (0
****** O) DRAIERENERIIENL

5). #H&EE

RIS a0 E L 72 (P<0.05) L
L PG & NGz & stage THEZENRZD LNk »
272,

6). R Caigl®

R Ca BEIFA, L&A T TEEICHEML (P<O0.
05) # DB DEHENEENT A LN - 72, PG & NG
DB TR, EEHEZEBL TPGORF Ca BEIS
{, ZDElL stage 4 (P<0.05) THETH-7,

7). R PBE

R PEBENEEHNESIZD bNLr o7, PG &
NG i & stage TEEEIIRO LN L 272,

8). R Mg iBE

Fb Mg BRI #6212 T TR ML (P<
0.05), ZDRFELT HMEAIZH 72 (P<0.05), PG &
NG & D l# Tz, PG TE Mg REHEML, ZNEN
stage 2 &£ 3 (P<0.05) i2BWTHETH- 72
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EE 1
1. fks kOl

BB ZERBIE TR AL, BAMRES
#Y THRABRSEEOERETICET 2 %58, T
Tk E600kg-DG-0.6kg/day) DIE & 183 5% &, TDN
BRECIEBBUR—KL, Cat PERETIEINZ
N1.5~1.70, 1.3~1.5(TH > CRBEES T 10
R LT, 72, Ca/P Hlc o CEsER D L Fl.
0TH 2D, SENRERRTIZL.05~1.19TH - 72,
=N LB EBEYL Ca/P HiIZ1.0~2.03NTHEN, L
ERICBS Ca & PORERIEETH S L HB 2N
Do ZHUCLH b LT, HRERIZED LN L7
B, BEBERSR DR & M7z, BEBEREA.451g T b kDS
FBL kv BEYD H 5D TNLT (1.0387g) -
No24 (2.1350g) % K IZRIET AR e H - L Bbi
Do T LS IEEREEEMET CTLEMEEIEEL
2z e bEZ B &, silent stone® 3 EHIEE 4 I LR
HeHET L LN L EbND,

2. BEMEEE

SES L ERERE, PAS b0 5 ) v EE

Ea4F BEOREICL D EREROHERK

DR EEZ LN, HICPGTIEI Mg &84 %<, Na &
BN ZWIIrR, AFRICB T2 REFP2330 (5 4 K)
EBBUhR—KTHLDTHD, AR EEESD
Ca, Mg, Na, K, SitHHEMICHEE X ENHEEIZH 5
NizZ L) (BHHR), TEELERTIRICZINSGT
FHMM L P OREFH - TR ERbNLS,

Eo5KR WHARSHOEREE =7, {=5)

N(%) P(%) Ca(%)Mg(%)Na(%) K(%) Si(%)

Uesaka et al. (1967) | Yamane et al (1968) Munakata (1976)
(original data) | (transformed data) ( transformed data)
DM(%) 82.8+5.50 58.9 -
o N 18+038 7.3 0.740.99
DM |ash 73.243.9 81.2 50.8+3.1
P 24.6%0.6 26.1 21.8+2.9
Ca 2.7%2.1 0.8 0.3£0.4
% in|Mg 19.8+0.9 22.7 23.5%5.3
ash |[Na 0.4%0.1 - -
K 4.9%0.6 - -
Si 0.14£0.04 - 0.03£0.01
(original data) (original data)
P,0, 28.6 Mg 4.7+0.9
MgO 18.0 Ca 0.04+0.05
COH, 0.9 |mM/g, |NH 0.5%70.7
% in Ca0 0.7 | urolith |PO, 3.6+0.3
urolith g, 5.9 €0, 0.04%0.04
DM. 58.9 Si0, 0.005+0.002
ash  47.8 ash (%) in DM.
50.8+3.1

a) - meantS.D.

We(iggh)t — 527  .592 —.361 —.482 —.386 —.450 —.251

% 479 —.061 .464 .308 178  .376
foo) —.065 —.175 —.267 —.437 —.076
Ca : # ¥ * ¥
(%) 772 .831  .852 .79
(%) 958 847  .949
Na K MK
(%) 952 .94
K %
(%) .82

¥ 1 P<0.05 3 :P<0.01

3. &

ROBICEMER B & UIR PR S DR IVEBNI £
NENIZOWT AL NTA, PG & NG EOMizbT»
—ER(RE  #RIR 3EE, RpH @ 2[EE, HREE @ 3H
B) 2RV, AEERBOLN L olz, DI LI
BEFREEICREL TWbLnEEZ L5,

EE2
1. ks & U EESES

PEREE E REEQEFICOWTICEBR IR T
NDiF Ca/P LTH Y ZDEfEHV/NE WIS A ERYIH R
BOUBELEVHONTWED, RERTHRLFICKE R
N7zERD Ca/Pl30.5TH Y (£2), KEYBAHEE
BINDBIE Ca/PIeE BT 2 L, FARFPEENS
LNDTH-72, Yano etal (1975) I3 IRIERFEERIC
fEktR o) Ca/P H#%0.17% L 724, Hoar etal (1970) 12
HAEEBRNE SR L I1ZIZEED P (0.57%) Ca (0.28
%) EEAMTHAELR Y VBREREARERE
EHLTBY, REBROKGARL) v BIAAHRA
BTHDEREIN, ) VBHEEREORENFH SN,
2. BEMER .

FERTHREINLFEARS D ) LEBRS I OWT
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AE TP L2230 L JEE T 5 L HRBEEH TS
Bl CLmIcIRELZ R L2228 &0, EHESIcOW
TEFEDO TR THE L b, TNIIRLT, &
WHNEREBIK T REELFEFICHNELRL 22,
ZNZEE PGB TRFHREMEI E» 722k
b, HEELEMREIEE o T, TEMEATIC B
ELTwaiLizna7adA e, RPCHFET 3
TBroFEKB L UERMEL»LE L TEEER» 23 n
T2nThHH) EHREIN, ) VEBREEREEEL .

BAPOERES P ERBRFHIKGH 8 BELT L i
HENLh-lomid, % - IRGUEDBET, H5HW
IR @R T Y EBBE N RIC & B —EBE DR
gAph o feHELEL LD,

3.

EERTHAS & FEC 2T T, HEWIZEH» SBicp it
T, REA %L, BRERZFUTIHEGRAESRE
LRgnz L2R8L Twd, RpH L REATER E D
MIcECBERE RWHET I LR TELh -2, THRIRE
F7*¥Emerick et al'® Hoar et al'® Bushman et al? &
L RBETH 5, RT MgBEICOWT PG IZEEFH
MezBL TENMERICH D, FIIBRBRPHATEETH
272, ZHEFEENDZ & % Munakata et a7 L
T, RFEPRBERLEICECEERHMICH 2192
LB b B, Robins et al®”, Crookshank et al”idfR
BE % FE L 2BERTORY PIREDSEM, R Mg R
B0 EVIEERREEHREL TWbds, FNERTE
R NMEAIEE Mg - &P &5 RIS S & 3ol
BThotze ZTDL ) UHROFEITHESPBREL T
LIRMEENDTRTCH ) VBREBEATHY, FERTEL
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