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Abstract : Twenty-one dogs(male 11 heads, female 10 heads) which were about 16 months
(16.3+3.5) old and 10kg(10.1+2.0) body weight, were allotted randomly into four groups as
follows. Group [ consisted of five dogs whose muscles were operated for sham muscle injuries.
Group II consisted of seven dogs treated for cystic duct obstruction. Group I consisted of five
dogs treated for the union fracture model. Group IV consisted of five dogs treated for the non-
union fracture model.

Radiographical and histological observations were carried out to determine bone alkaline
phosphatase(BALP) and total alkaline phosphatase(TALP) values of each group for 20 weeks
after the treatments with the condition of new bone formation. And also the applicability of percen-
tage of BALP values to TALP (B/T) was studied after BALP was compared respectively with TALP.

The level of TALP was increased without any relation to bone formation in group I, and all
levels of BALP and B/T were increased in group II. The mean of B/T was high in statistical
significance, due to varied levels of B/T and BALP.

The changes of rates of B/T were significantly increased only in the case of the active new
bone formation in group [, union fracture model.

It was recognized that the mean values of B/T were statistical significant of the high
applicability of the B/T ratio as an index of bone formation.

Key words : bone alkaline phosphatase, bone formation, total alkaline phosphatase, B/T

ratio, union fracture, non-union fracture.
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2 MM 712E FEY Ndo] g deF
EolM 37 Al @S ER viHUA n¥ARY 2
e Aoz Qg FHPFOY wHFEY x5t

& ZAYol FUH 1 Uk ol d A AFHA
ol AN Y HEE Hodste AL AF9
AYATY Ao 2}y 2 o F 5& ddded
288 AE7 20 29 YHAEE Fetae Y
ozE WtME A WYYs g PPt o
biopsyS ¢ TZ2A 9 YA > Fo| ¢elA
Ak WAME A Wyosy: ded FAA E94Y
7 CTd| 9% YA FYEBERL™ A4 T4
2% |4 bone scintigrapy*”' 5o & A gk EA
829 WY o 2% alkaline phosphatase(]3} ALP)Y’, bone
alkaline phosphatase(o]3} BALP)", bone gla-protein (°]3}

BGP, osteocalcin) >

, carboxy-terminal propeptide of type
I procollagen(®] &} PICP)'*", osteonectin’, matrix gla pro-
tein'*’9] &4 Fo] deiA k.

Biopsyol 9% whiozE zAHA YFEPOR
3 e A 2879l 4> double tetracycline labelings '™
Fol gElA Ak a8y ol e i EL urte
Hu B9 2484 g io £odddgdXe g
A Yol ALP 24 Fo] 274 ¥ §44
T e AAolth gAY E 3 LA 7] mi-
neral o] 30~50% 37} £& 74 7| ojHdE &
Wl o o] ARAE HAY o Aew ¢y
A ol 2HA Y 271 8Q, TR W, dAkd 23
¥ EE TFYLE QT Ao 278 TAE 4
$40] dH2PGIE ALPE 284 F4 Y=
50% ol4Fo] ol GEAT, AAME, Lsh@, g,
FYFY T BANE YA 7] g AL WA
Zo] Y oy g A8 FFol e B+ ALPY
24L& YA AXE gosted /AL 7E + §
E}ZA,ZB-N.

Abgol Qloj A& 19841d0) Rosalkis} Foo’'o] 9j3)A
234 FAA AAHE ALPTHE A& 5 A W
o] 7}ut=lo} o] bone specific alkaline phosphatase(BALP)
#3185tk BALPY 9% 2 AE 343 A
2 Y ALe a2F Be AFAE JEA

33 PYEe] 0% AdEL H2de ALY
Abgtel M o BALPX|7} ZAE0] 1 J4HY $84 0]
AAH D Yo

BALPA| o] A& FolH X9 FYA HAdA £y
5 ALPo| 3T¥Ql N-acetylglucosamineo] §#-510} 3]
T ApAo] &aj X 1™ o] N-acetylglucosamine©] wheat
germ lectin®} Agstd AR A Ho JAuS
& Yo He 988 48 o EFFAA
BALPTHE ANA 1 ¥& ZAsE gt

a#y Fojgtel o BALPA S AW 19 dhE o
A4 A7 vna 2 %] 1979 A4 A9
BALPAo] tf3 78 ¢ET o ok B3AA A7
A YgHoz Y4 ASE F4E 7 Ae AHY 9
o] vj$ Hol WAl AlZlo 2 23t &9E o
AN 2P AEE otsts] o8& Aol

E§ AAAY Aol A g ALPX) 4} BALPA)"
"3 g oA e] ALPA e A4 Zo] Yol
ofm siAlel ALPAZ} A9 AeAE Hdat)
ojg] g Ao] glr}. o] AY A& total alkaline phospha-
tase(TALP)X| Sto] BALPX|7} A ¢ ¥]&& A=A 83
A& 188t TALPR| o tj g BALPA] ¥]&(B/T; bone
alkaline phosphatase value X 100/total alkaline phosphatase
value)& A4t o] & WMol Al(CV; coefficiency of vari-
ability)2 7 38}o] BALPA| 9] Bito] g AEEY A
A4 & HEI}AT

neha o] AYL 7oA BALPAY && 7HsAE
AESD 3o 484 PP 7)o SoHEY
43 B Y4 ARE 947] A% AFd 25
ggon o Aozt A4HQ sl A BALPE
238t 718X & 4Rt FRAAAA EulH e TALP,
BALPA 9] zlo]& HESI FY4 HAH)A BALPY
W E AESY] H3ted F824 modelst ¥ HF 2H
modelE o| &3] BALPA & ZA 83t} BALPA Y #
44& 2537) 913te] wheat germ lecting ©] 8¢ BALP
Ag AR em AAZ YL A AP of
43t Bk £ Y4 AR AN UEd 4 &

- AAY A v aste BT £44¢ FEFUH

e 3 Us
HUSE : A4 7S BALPA & 23 57] S8}l
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AdH R ARt BeEHE AF 10kg(10.12+2.02
keydel, 4% 1674 9(163+35749)9) 4H 10%, 2R
UFY #2179 3F4& 7492 d9sid 57 £o
2 Wro fzzog 24 &A1 P 5%, 99
AYZ(M )l 7%, 78 SEZ(M D) 57, vl 2
ALV 458 27 A3 ok

HHT M2 : Z AYFel g A2} atropine suk
fate] A v}3 9} thiopental sodium®] §-E1}3] P halothane
g FAy sl A gl bt gy Zo) Az
4 2o dite] ANEF 27 402 205712 WA
#4983l YoM TALP, BALPE 212} 2389}

I & : tj& T (sham operation control group) 2.2 55-¢)
e SEELE At AAAS AERoN 95 F
¢ 5~6emE FAAG 22 YR 23R P2
& & ggatdch

I3 7% g gdd L FF4E o 5em 3
Nte gde =& F AAR Bd@e dEeo
5 4353,

IT: 24 model2H 5o il [ oo &3
HoE a2 HIE ¥ 8FY 2H2UE Smm AE
A ZAIN 24 ¢ F A2 98248 A4
TEAon YaF nge A g

VT : v 324 model2 4 45 di&l £x9 55
HE A5F¢dIEd AAszn vE 2HINE
10mm AH3te] {3 4 modelE TE F AR 23
S 4 FHAg ey WIF 2L A ggioh

By YA HAl 4 79 FAFEY Y
AEF o 25 2F 02 07742 AHT A A&
Ze 8o} 80T deep freezero] B3t 309 oy &
Aol A&t en] o3 24 38 uhE 5o Y7
A& AR

1) TALP2| 3% : TALPS] &3 p-nitrophenyl phos-
phateF 7| F 2 3}o] ALPY LAY E B Bessey-Lowry
%] waio

Tl E A& 4ToA 24A 2 fF e AT
Stock substrate sol.(p-nitrophenylphosphate : Sigma Chem. Co.
USA) 0.5ml 8} alkaline buffer sol.(2-amino-2-methyl-1-pro-
panol : Sigma Chem. Co. USA) 0.5mlE€ E£§38 1 8% 0.1
mlE #7138 37Co A 3087} incubation &t} o] &
dof 0.05N NaOH 10miE HEAA AAgg Aol
blankE t§Z 2 UV spectrophotometer(Spectino 601, Mil-

ton Roy Co. USA)E o] 4384 420nmol| A §HEE 274
AT 12 o o] 9o HCl 0.2m! ¥/} Esto 2
T HYOE FAEE A UA A& golH ¥F
e #E ¥ FXE TALPA 2 g9

2) BALP2| X : Rosalki%} Ying Foo(1984)¢] w4
£ 7} A7) Behr$} Bamert(1986)9] ¥4 *o) wigic}.

3L 4T A 2447 HES T lectin £ wheat
germ agglutinin(Triticum vulgaris, wheat germ lectin. Sigma
Chem. Co. USA)Z Sg/Le] Fx=2 &3] Triton-X 100
sol.& Triton-X surfactant(Sigma Chem. Co. USA)E 20g/L
o vl &2 84std FH|gAt

THld €Y Sopdl FF lectin sol.g H7ME H
37T, 307} incubation 8}31 o} §<Bo| Triton-X 100 Sol.
SulE A7ele & 384 37T, 3087 THA incuba-
tion 3§t} o] ¥ A A 2g serum mixtureE 2000go] A
1583 4 EEst 434 A48 S s

BHYE H3ld TALPY SAW T 59 Wyer
ALPX & 24380 t). BALP:=: TALPOA Abgole] ALP
Ag W3 Fe o2 Ak BTE TALP 3o 2%
31 glE BALPE W &3 A4stqith

3) ZIE} : A3tetA el HA| A Cholesterol, BUN 2
bililubing A}5 & o4 3} 5+ 4] 7)(Spotchem™ SP-4410, Dai-
ichi Kagaku Co. Japan)Z kitE Al8§3to 22t 2489
o1 ALT, AST, Ca, Pi #3333 =7 (Spetronic 601, Mil-
ton Roy Co. USA)Z Z+2t9] &7 kit(Sigma Chemical. Co.
USA)E AH&3te 343t

B HAL: Z ToA A EF 2F 2F 0.2 2057
A EAHAZA HE 7S, YT, Hb, PCV 58 A
&8 4 £ 4 7])(Minos Vet. ABX Co. France)2 &3 3}9]c}.

SHARM ARZL ZAL : I, VE st g A%
2F A 22 205714 24 model R Fo) B E

& mediolateral position®} craniocaudal position©. 2 HMA}

A AR E &9 ac

EAXND - A8 FEH9 FA AT E student's r-test 3}
KoM pC005E @ Aole] HAZ At 482
39 FA & mean+SDZE FHom Fo g HEXT
o NFEHEE o A4(CV: coefficiency of variability) =
AE3AT.
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AMEY B EE Y 17 AeF JEF
A& Y A9 @ M AT 4886 ko
otz ¥z gelm B glolME Z& 44 W
3}E B Azte] Aol mal 4815 AFH
& & Hojtrt 12F o]Xe & A APRHE P&
Ho

Y I2 0199 7 ZoME AY70F¢ AL,
Autg 2 335 F9 Qi JAFAS 4 A¥E g
Aol E BAY 5 Ao A AYIEd B4HY
e H3E Yety.

TALPS| g} : 2+ A FoM Alg Fo Uehd TALP
9 7 A& Table 15 2o}, dag siAZ I
ZAME HAHA 49.17+4.06 TULAA FHYF 230
286.97+55.13IU/LE Z7}3}a] 483.62%2 718 =& =
7S JERR2(p(001) 1F 8F7HA i AF
& Ueg oy 83 ojF ol 100IUL A 103IULe ¥
9 ol A 105~108%2] F7HEEHN YRAE £E& FA
3 Atk 1 FAAE Algd 51.47434IUL o)L
o AEF 8F A& 56~77IULY HHE UEhyo] 8~
50%9] %g F7HES JEUAL 8FA 2057 =
561U/ A SOIU/LY] W& JEMN o] 5% We9] F7}

&€ Jehdin Uit BE 23 modeld) DFEoA =
N€A 51.73+4.0IULe| 1o AlgF 2539 125IULE
131.7%9 F71&€ Jderdoy 834 20F7Aqd4 &
94.9TU/Lo A 96.9TU/L] W2 H 83.6% WA 87.4%9]
AR £E9 FHEE FA3L AN 24 modelo]
A A FEE oF NEdlAE Aled 55.8214.81U/LS]
Aon AEE 2574 18IULE 111.6%9 F71&¢ U
Eb e} 8F5E 2057 A o & 72.6IULA A 7491UL
o HAZM 30.1% WA 34.2%9] dA4¥ F7HEE FA
i Ak

olgig ¥ty gdd MYyEA 1¢#4 2dad o
A2 @< [, I, VT Aol R 4 7820 I3
ZA N FRTY NV Alolol = $94 e Aolp=0.
01)7} AA 2ot

BALP2| i3} : 7} Ay Fel A A& Fo veld BALP
¢ 7 #3&& Table 29 2tk 24 modeldl I Fo
A AEA 170+05IULA A Al&F 234 56.4+2.81U/
L2 234%9] ¥ & Z71X & YT 8F o] Fd & 426
IU/Lol| A 353IU/LY] M 9olA 150.6%< 107.6%7} 57}
HAHE 438 FEE A% ddT 2dde H
AN T2AME H4A 171299ULAA B4 F 25

Table 1. Changes of TALP activities after treatment of sham operation, cystic duct obstruction, union fracture and non-union

fracture (IU/L)
Group/Week Before 2 4 6 10 12 14 16 18 20
1* 5147 7702 766 6306 557 5715 5682 5824 5891 586 5919
(SD) 34 46 36 8.1 38 35 29 39 27 3.1 39
cv* 660 597 470 1283 682 652 511 670 458 529 659
I 4917 2862 2120 1730 1030 1010 1000 1011 1010 1020 1020
(£SD) 41 551 131 9.8 97 7.0 8.6 7.2 7.6 28 8.1
cv 833 1925 618 566 942 693 860 712 752 275 794
i 5173 1251 1031 950 9525 9691 9577 9591 9654 9491  95.08
(+SD) 40 10.0 6.0 20 3.0 32 33 34 55 42 37
cv 777 799 58 211 315 330 344 354 570 443 389
v 5582 1181 1040 8524 7466 7489 7396 7341 7266 7259 7384
(+SD) 438 74 99 28 23 26 41 25 20 20 20
cv 860 627 952 329 308 347 554 341 275 275 271

* [ : sham operation group, [ : cystic duct obstruction group, @: union fracture group, IV: non-union fracture group.

**CV: Cocfliency of variability.
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Table 2. Changes of BALP activities after treatment of sham operation, cystic duct obstruction, union fracture and non-union

fracture (IU/L)

Group/Week Before 2 4 6 8 10 12 14 16 18 20
I* 18.19 2374 2403 2354 2349 2328 2174 18.71 17.15 17.41 18.47
(x£SD) 0.2 2.9~ 6.8 75 7.3 38 6.0 4.1 32 2.6 3.0
CV** 1.10 12.23 28.33 319 3106 1631 27.65 2193 18.6 14.94 16.21
I 17.08 2184 2435 2223 2155 19.47 1741 17.17 15.79 15.78 16.02
(x£SD) 9.9 7.6 10.0 8.0 9.3 49 39 6.2 8.7 9.1 9.6
Ccv 57.89 34.86 413 36.04 4306 2513 2241 36.05 55.06 57.59 60.0
1696 56.40 459 429 4262 3820 35.60 35.34 36.49 3526  37.89

(£SD) 0.5 2.8 2.8 25 14 1.3 34 24 19 2.1 13
Ccv 294 4.96 6.10 5.64 3.29 340 9.55 6.80 5.20 5.95 343
v 17.39  22.68 30.75 2703 2083 1743 15.54 1328 1048 9.73 9.46
(xSD) 22 4.8 36 2.3 39 4.9 35 17 25 2.6 18
cv 1264 2115 11.69 8.52 1875 2816 2258 12.78 2381 26.80 18.95

*1: sham operation group, II: cystic duct obstruction group, M: union fracture group, IV: non-union fracture group.
**CV: Cocfliency of variability.

Table 3. Percentage of BALP/TALP values after treatment with sham operation, cystic duct obstruction, union fracture and non-

union fracture (%)
Group/Week Before 2 4 6 8 10 12 14 16 18 20

B/T** 35.3 299 31.2 38.1 429 404 38.6 328 28.8 288 30.5

I* +006 +0.63 +1.89 +093 +192 +109 +207 105 *119 +084 077
Cv** 0.17 211 6.06 244 4.48 2.70 5.36 3.20 413 292 2.52
B/T 34.7 7.3 11.3 12.7 204 198 17.0 16.8 158 15.7 157

I +241 +014 +077 +082 096 07 045 +086 +1.14 +325 =119
cv 6.95 192 6.81 6.46 471 3.54 2.65 5.12 7.22 20.70 7.58

B/T 308 44.8 43.7 46.3 4.2 39.2 375 36.5 37.1 36.8 40.0

il +013 +£028 +047 +£125 047 +£041 103 1071 +034 05 +035
Ccv 0.42 0.63 1.08 2.69 1.06 1.05 2.74 1.94 0.94 1.35 0.88
B/T 304 19.5 29.8 318 280 227 21.6 17.8 13.7 137 135

I\ +046 +065 +036 +082 +170 +188 08 +068 +125 +£1.30 =090
Ccv 1.51 3.33 121 2.58 6.07 8.28 394 3.82 9.12 9.49 6.67

* 12 sham operation group, [I: cystic duct obstruction group, [I: union fracture group, IV: non-union fracture group.

**Ba/Ta(%): BALP/TALP x 100.
***CV: Cocfliency of variability.

o] 21.8+76IULE 27.5%] Z7+&& JE@o 43 o
Fol = 158U/ A 244IULS 9 gtolA 9AG 3
& A% U [ 2ME AlE€d 182+021UL0)

Ao AEF 270 A 03717 172-2401ULY] W9l
YERNT QIRUTh 2R 29 VR & A¢A 174
T2AULA A N EF 230 2.7+48IULE Z7}5}4] 305
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Fig 2. Serial radiograms of non-union fracture model in dogs.

%9 Z7}8¢ YENRT ¥ 8577 20.8~30.8[ULY
W9E e o 105 oo 9.5IU/Ld A 174IUL
o ¥HE Uehio] 2388 YA F#EET Fade
AL Ry

olz{§ UHEL AT HFAMTL o x §

Btk ol He |, I,VeH 94 A& 0.01) 2
o] Yehn dPeu I, 1,39 #dde #94
Qe Ao AR & ANt

TALP|oll cH3t BALPX| HE8(B/T)o i3 : Z
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Table 4. Changes of cholesterol, bilirubin, BUN, AST and ALT after treament of sham operation, cystic duct obstruction, union
fracture and non-union fracture

Group/Week  Before 2 4 6 8 10 12 14 16 18 20

T-chol 148.6 148.6 150.0 149.2 150.6 150.6 150.6 150.6 150.4 148.6 150.2
+3.0 +2.7 142 t44 +29 +38 +4 +38 +4.2 +32 +3.3

1.73 173 172 1.73 1.74 1.73 1.74 174 1.74 174 174
+001  £002 £001 1001 002 +002 002 +001 +001 +002 +0.02

15.8 15.6 15.6 15.8 15.6 16.2 168 16.2 15.8 16.4 15.6
+08 +09 +0.5 +0.4 +0.9 +0.38 +04 +0.8 +0.8 +0.5 +05

AST 15.0 15.8 16.0 154 154 154 154 15.8 154 154 16.0
+0.7 +0.8 0.7 +0.5 +09 109 +0.5 +0.8 +0.5 $05 +0.7

200 20.8 212 204 20.6 204 204 208 206 204 212

T-bil

I BUN

ALT +0.7 +0.8 +1.0 +0.5 +1l +0.9 +05 +0.8 +0.5 +04 +04
T-chot 152.7 270.0 276.0 283.0 289.0 280.0 183.0 178 171.0 172.0 167.0
+3.0 +11.0 £11.0 £130  £150 +170 100 £100 +42 +34 142

T-bil 1.78 3.96 395 399 396 387 277 2.15 2.04 2.02 199
+0.01 +002 +018 +008 011 018 +015 +0.2 +0.08 +005 +0.03

I BUN 16.7 144 13.6 129 124 127 12.7 12,6 12.7 124 12.9
+1.0 +1.0 +1.0 +0.9 +1.1 +11 +11 +11 +11 108 +0.7

AST 16.6 279.0 304.0 307.0 309.0 288.0 143.0 84.0 66.0 510 42.0
+0.8 +200 270 £150 £200 +8.3 +30.0 £I120 183 183 +59

ALT 223 380.1 405.0 408.0 406.0 390.0 196.0 93.0 75.0 59.0 50.0

+11 +21.0 £280 t140 170 +11.0 +13.0 +5.3 +7.0 +57 +34

T-chol 154.0 155.0 156.0 158.0 158.0 156.0 156.0 154.0 155.0 156.0 156.0
+6.7 +57 +6.1 +5.1 +5.3 $25 +5.6 +12 +4.2 140 +4.0

T-bil 173 1.73 1.74 173 173 1.73 1.73 172 1.73 172 173
+001 002 +001 +001 +001 +001 001 +0.01 +£000 001 001

I BUN 14.3 14.5 145 14.25 145 13.8 14.5 14.0 13.8 13.8 14.0
+05 +0.6 +0.6 +05 +0.6 105 +1.0 +0.0 +1.0 +0.5 +0.8

AST 15.5 215 210 17.0 16.5 16.8 17.0 17.0 17.0 16.3 16.3
+3.0 126 +2.9 +2.7 +24 +29 +2.1 *14 +2.0 *32 126

ALT 218 305 273 231 234 235 23.3 235 24.3 238 238
+1.0 137 +1.7 +14 +1.2 +1.7 +17 +1.0 +1.0 122 +1.0

T-chol 158.0 159.0 159.0 158.0 159.0 159.0 160.0 15%.0 160.0 159.0 159.0
+25 +18 +2.0 +2.9 +27 +2.9 +2.7 t1l6 +29 1287 124

T-bil 174 1.75 1.74 174 1.75 174 174 1.74 174 1.75 1.74
+001 +001 +002 £001 001 002 001 +001 +006 001 £0.01

BUN 148 152 15.0 15.2 14.6 146 15.0 146 15.2 15.0 154

v +0.4 +0.8 10.0 +08 +05 +09 +0.7 +05 +038 +0.7 +05
AST 15.8 25.0 246 224 170 16.6 164 16.8 16.6 16.4 14.8

+0.38 +12 +0.5 +0.5 +34 +3.3 +3.8 +3.0 +3.6 +32 +15

ALT 232 29.8 294 26.2 236 234 234 236 234 234 232

+038 +15 $09 +1.3 +13 +13 +1.5 +0.9 +18 +11 t1.6

* | : sham operation group, I: cystic duct obstruction group, Il: union fracture group, IV: non-union fracture group.
**Unit : T-cho(mg/dl), Bil(mg/dl), BUN(mg/dl), AST(IU/L), ALT(IU/L).

#9] ¥3ts} BT tj¥ CVE Table 33 Zrh. Y DFAME Alg dol w3t 20%4 A 0% F
Z oA Al Fof Yed BTY d3E Aed % 7HeE debier] 4429 340l sNE 12, %,V
AR AR 2R LRGN AASY Yol A FolAY HiFHeddME e A} 2AY e 8%

- 1203 -



Table 5. Changes of calcium and phosphorus after treatment of sham operation, cystic duct obstruction, union fracture and non-

union fracture

Group/Week  Before 2 4 6 8

10 12 14 16 18 20

Calcium 9.76+0.2 9.80+0.1 9.88+0.1 9.78+0.1 9.80+0.2 9.76+0.5 978+0.1 9.82+0.1 9.80+0.1 9.84+0.1 9.80+0.1

Pi 436101 434101 4.36+0.1 434102 4281+0.1 432101 434401 434401 4.30+0.1 434402 432+0.1

Calcium 10.1£0.2 990402 9.90£0.2 9.88+£0.2 9.900.2 9.88+0.2 990+0.2 990£0.2 9.87+0.1 9.87+0.2 9.85+0.2

Pi 487+01] 484+0.1 484+0.1 484101 482101 475401 482401 485+0.1 4.84+0.]1 48710.1 488+0.1

Calcium 994+0.2 8.58+0.1 8.62+0.1 8.68+0.2 872+0.1 8.78+0.1 920402 9.22+0.2 9.28+0.2 92602 9.36+0.1

Pi 492+0.1 852+0.1 8.58+0.2 8.68+0.2 872+0.1 8.78£0.1 620+0.1 6.22+0.1 6.28+0.2 6.26+0.2 6.36x0.1

Calcium 9.92+0.1 9.00+0.1 895+0.1 8.87+0.2 8.90+0.2 9.05+0.1 9.00+0.1 9.07+0.2 9.15+0.1 9.15+0.1 9.15+0.1

v

Pi 467101 5.75+02 592+0.1 582+0.1 5.07+0.1 5.07+02 495+0.1 490+0.1 485+0.1 485+0.1 492101

*1: sham operation group, [I: cystic duct obstruction group, [i: union fracture group, IV: non-union fracture group.

**Unit: Ca(mg/dl), Piimg/dl).

& Jehia A

o2 (Sham operation group)e. 2 A&¥ | F9 BT
T Ned 353£01%7 NEF 4374 ZAHAGH
8% 9] 42.9+1.92%2 21.5%7 % Z7}5+G 0} 1455 E
T O A gt

2 @g HAANN [ FAME ANE B 347+241%
7t NeF 23 0] 448+028%2 719.1%7+A) AL
U 8F o]l 412%A 54.6%] WA dAH
Z2&E Yellz i

HH 323 modelRl VA A E A &R 304+046%
7t ANeF 234 359% 744 BAEE Holgs} 450
ANg A 2L FE22 N8 ¥ HX gadd 163
ol Fo & 13.7£1.25%2 54.9%9 9AY 242 && Y
W A

24 modeld X AAFo] P DFolAE Aed
308+0.13% A A EF 270 448+028%2 455%7
A F7tH o] 8F A vx@ £ELR FHE FEE R
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