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Effects of Intravenous Administration of Taurocholic Acid on
Liver Lysosomal a-D- and B-D-Mannosidase Activities in
Rats with Extrahepatic Cholestasis

So-Kyung Park’, You-Hee Kim® and Chun-Sik Kwak'
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The effects of intravenously administered of high concentration of taurocholic acid (TCA) on o-D- and B-D
-mannosidase activities in rat liver lysosomes were studied. These liver lysosomal enzymes, and serum lysosomal o-D-

and B-D-mannosidase isozymes activities were determined in experimental rats with common bile duct ligation (CBDL).

The liver lysosomal B-D-mannosidase activity as well as the serum lysosomal a-D- and $-D-mannosidase isozymes
activities were found to be significantly increased in the CBDL plus TCA injected group than in the control group such

as CBDL alone group. However, the liver lysosomal a-D-mannosidase activity was found to be significantly decreased
in the CBDL plus TCA injected group. The above results suggest that TCA repress the biosynthesis of the lysosomal
a-D-mannosidase and induce the biosynthesis of the lysosomal -D-mannosidase in the liver. And that the elevated

serum lysosomal a-D and B-D-mannosidase isozymes activities are most likely due to increased hepatocyte membrane

permeability caused by TCA mediated liver cell necrosis
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1. A <

4-Nitrophenyl a-D-mannopyranoside, 4-nitrophenyl f-D-manno-
pyranoside, 4-nitrophenol, sodium cacodylate trihydrate, bovine
serum albumin, glycine, cobalt chloride, Triton X-100, TCA (from
ox bile, sodium salt), TUDCA (sodium salt), a-D-mannosidase
(from almonds, M 1266), B-D-mannosidase (from snail, M 9400)
2 " N (10 g/100 ml, bovine serum albumin) 5
SigmaAl (St. Louis, P15} AFE 28819 en 1 9 ¢

W AFES S B AFEL S,

2. 82

=]

L XA

FEL 45 ol #L 2P 02 A8 AlFE 280~320 go)
=& Sprague-Dawley 3¢} £HE AHEERon 1#% 59}
g2 g o 7ol 97 R Witk § AT 17,
TtMredd 7t ¥ 19 % 29 7 AN
2722 3193 23 A# (common bile duct hgatlon)
< FE9Y 23 319 2 2del 47 FANT F F 27,
F98 229 g7 TCAS FY3 & 28w @é‘ RARS
Ogawa 5'192] BHd] we} TCA (A 100 g3 45 pmoh) S
A Jell £ F 19 & 2¢) 42 AN
Z 27, FET 223 3 TUDCAE F9UT #& 99
27 A% Ogawa 579 W] wel TUDCA (AF 100 g

2 45 umm)—a Ao ol F1% 3 1Y 2 299 Z+z
BAANZ T F 2702 Witk 4 AgTEe g e

T3 o "a’?ﬁ Aol gAZ 202 ARSI
TR 2% ¢ 2 /e 44 249 4T 9% %
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I ke 9 NS Adssith TCA 2 TUDCA
Bol A= ) 21L& syringe pump (model 341A, Sage in-
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B3l en 7k AU wkllE 2~4TE FXISHA 400 ipm
£ 2 v E sk
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F9| o] a4 BAEE AN Boke 47 oF 19% (P<0.05)
2 ok 33% (P<0.001), 7Fr&T (23 Tableoll 4] Sham 1 day

ol AL Student's ttest2 3FY 0T F-2FE L 005 9 Sham 2 days) BT Zh2b oF 19% (P<0.05) 2 9F 33%
olatZ 33Tt (P<0.0D)S] ZAE Jelldch Z8]a 2t ghelAaFe] of &

6. 48 48

Jo

& BYES FEHE 22 ¥ 19 A9 T3 29 A
2 & AL Zzbe] Ml u g W 29 AR Fo] 19 B

=
2 THT 7 ¥ gAE oY EAEE fode gt
(Table 1).

1. FoM SE 22 553M Aol Z+ 2o[aF

9| a—D—mannosidase®}t p—D—mannosidase &4 =0 AoA Eow AR
_ = el 2=

A
oxle @&t R i
-mannosidase TAEE 24 HIAZ] FoAwt Ao R
oA S 22E AFE W T FolAFEY D Fog S71E et & 93 AES A7 F 28
-mannosidase Z4 T+ BAISIH o2 {93 FAE VERY ZAHAZL FollA 7k glolaFe] o] &4 FHEE AT B
Ao F FEH FAFE A0 F 1Y 229 AL 7 (2 o= oF 63% (P<001), 7HreT BoE oF 65% (P<0.01)9
7} Tableo|lX] CBDL 1 day @ CBDL 2 days)ollA] 7t gtolh  F718 Jehildh a8l 3F goliFe o] 34 8=

=
=
THH 2% F 19 AN A 2 BHA E3ke

O @i gl A Q) A ok
Table 1. Effects of time of biliary retention on liver lysosomal Hluge W 2 AHAT dto] 19 AAAY ET o

o-D-mannosidase and p-D-mannosidase activities in rats 37% (P<0.05) 5715151t} (Table 1).
o-D-Mannosidase _ P-D-Mannosidase 2. FlolM ZEB AF Al TCA EE TUDCA Felo| 2+

Experimental group

(nmol 4-nitrophenol min"’ mg protein ") 2t0j2&2| o—D—mannosidase®?t p~D—mannosidase &
Normal 214022 30.8+ 5.25 d=0f niXle I
Sham 1 day 2.110.23 30.2+ 543 HoA 227 AL A7) AL TCAS FYAA 19 2
Sham 2 days 2.140.24 304+ 5.24 29 %3} (A5} Tabledl M CBDL 1 day+TCA % CBDL 2
CBDL 1 day 1.7+£0.27%¢ 36.8t 7.73 days + TCA) A2 1 7k 2ol 4%E2] g-D-mannosidase 4
CBDL 2 days 1.4+0.21°" 50.3£10.42° T g 239 A7 7 (29 Tableoll A CBDL | day
The data are expressed as mean = SD with 5 rats in each group; 9 CBDL 2 days)oll ¥[8l SAISIH =2 Fo3 ZAE e
Sham 1 day or Sham 2 days: sacrificed on the 1st or 2nd day after ot} = oy 2z AL TCAZ =9A7]7 1 2 29
sham operation; CBDL 1 day or CBDL 2 days: sacrificed on the HIR e, _; swd 4 ;—r C _E TH ] L'L_ == :E
Ist or 2nd day after common bile duct ligation. AHANZRE W 7 golaFe] o] g4 BHEE FETH A
a, P<0.05 vs. Normal; b, P<0.01 vs. Narmal; ¢, P<0.001 vs. o A7) FEBRTE 72 249 (P<0.05) 2 SF 36% (P<0.01)2
Normal; d, P<0.05 vs. Sham 1 day; h, P<0.01 vs. Sham 2 days; j, - L‘_ B A b (P<005) = = b (P01
P<0.05 vs. CBDL 1 day U8 VFERNITE (Table 2).

Table 2. Effects of taurocholic acid (TCA) and tauroursodeoxycholic acid (TUDCA) infusions after common bile duct ligation (CBDL)
on liver lysosomal a-D-mannosidase and f-D-mannosidase activities in rats

o-D-Mannosidase B-D-Mannosidase

Experimental group
(nmol 4-nitrophenol min~' mg protein™")

CBDL 1 day 1.7£0.27 36.8+ 7.73
CBDL 1 day + TCA 1.3£0.18' 56.7+11.241
CBDL 1 day + TUDCA 1.7£0.26 372+ 8.73
CBDL 2 days 144021 50.3+10.42
CBDL 2 days + TCA 0.9%0.15" 69.6+12.22™
CBDL 2 days + TUDCA 1.440.23 49.6+11.67

The data are expressed as mean % SD with 5 rats in each group; CBDL 1 day or CBDL 2 days, sacrifrced 1st or 2nd day after common
bile duct ligation; One of the following bile acids, TCA and TUDCA (45 pmol/100 g bady weight) was intravenously administered
through the superior vena cava. j, P<0.05 vs. CBDL 1 day; m, P<0.05 vs. CBDL 2 days; n, P<0.01 vs. CBDL 2 days
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HoliAl FE 2 A7l AF TCAE FYAA 1€ 2 FHEE a7 43 319 BB 27 2d ABA
== 7ol HRFE wjE ot 7ol E A}ol7t ¢l (Table 3).

28 AFAFHE W 7 2ol4F9] B-D-mannosidase BT
Ekinly Hlg] A2 {F% F

| 5 N . .
ECiap A& = =ojo| &
A2 Uit 2 29@ 4% A% TCAS Z9A7)% 4. FolAM BEE ZH A TCA £= TUDCA Fgo| &
. . Ho| 2fo|aF o—D-mannosidase?t Z{O[&~FE B-D

19 22 AARE wf 31 EolaF 8 o] 54 84 Axtol SAd o

- ' oto| ARt = s

T Egu 229 A7 PG 27 O 549 (P<005) D mannosidase O0|4AXte| S 0| 0|A= FE
°oF 38% (P<0.05)¢] Z7H8 HERHITH HollA T2 222 A AF TCAE FUAA 1Y &
HAA 9T 42 A% TUDCAE TUAA 14 4 24 2d AHAZE W H] Fo]l4F o-D-mannosidase o]
733} (A3} TableolA CBDL 1 day+TUDCA 2 CBDL 2 2&4¢ ZAEE R F53 2237 A2 T vls)
days + TUDCA) AlZS 9 7t 2ho]l4F9] g-D-mannosidase 2t ZFAER o2 Fo3t Z71E YeEYT & g A%
B-D-mannosidase 4EE BF T F Zol7t gt AT TCAE FUA7IL 19 2 2% AN o H
(Table 2). of B4 EAEE FHH AW AT 747t o 36%

7} = [ ]

3. FOIA ZUD HED UEHA AlZI0| B F'_l-OI (P<0.05) Z oF 34% (P<0.05)2] 715 UrE]—LH E}(Table4).
ANA FEH 22S A7 A TCAE FUAA 19 2

AZE g—D—mannosidase®t EF |

A
P
. ) i 24 AFAXNRAE uw) A #olAZF B-D-mannosidase ©}°]
dase Of0|AXfe] BHYEO| OJK|E 3 = et e vP

2 FEE daa] FEd A A7l Zol B

AAA S8 222 NS o A gol2F oD
A o
%]

-mannosidase ©}o]:2H¢] %}3-“:“— SAH R frofdt T Table 3. Effects of time of biliary retention on serum lysosomal
71 Yelioh & 93 2 A0 E 1Y 2 2ed F a-D-mannosidase and B-D-mannosidase isozymes activities in
FAQ TN GR9 o H: BHEE ATRCE A7
102% (P<0.001) 2 °F 120% (P<0.001), 7}5&7 b= Z4 o-D-Mannosidase ~ B-D-Mannosidase
2 ok o o] mole Experimental group —
ZF °F 97% (P<0.001) % °F 111% (P<0001)-/] =712 14'15}— (nmo} 4-nitrophenol min™" mi™")
foz ] & x]lo & A N = =
s el Bl o] Bk BERE TRE AT Normal 21.5+ 334 120.6+16.73
o] AAZ) P 22 ATAZ] Frtol HlEEL W= A
"—;o]]"j ]}L] }‘;;’; 33 o Hlushs o ﬁ Sham 1 day 2.1% 347 121.4+17.24
x4 Aol Table 3).
= ] ¢ ) . Sham 2 days 224+ 3.53 121.6+17.67
AollA 2L AZS AZS W @7‘491 Zho]AE B + ;
CBDL 1d: 43.5% 8.65° 140.71£21.23
-mannosidase 0}°] 22 FH4E= 29 AFA7] T'—foﬂ"ﬂ s ~ .
= 2 DL 2 47.2+10.32% 2+22.42%
BARAOE AR AAS GrNh & suu gz CDL2dms 15224224
AZ1 T 29 AT FollA] A o] F4 BAEE JAF The data are expressed as mean £ SD with 5 rats in each group.

= Experimental groups are described in Table 1 and text.
T BolE °F 26% (P<0.05), 7Hrad Boies <F 25% (P< a, P<0.05 vs. Normal; ¢, P<0.001 vs. Normal; f, P<0.001 vs. Sham
0.05)¢ 2712 el a8l 83 golAEe o] &4 1 day; g, P<0.05 vs. Sham 2 days; i, P<0.001 vs. Sham 2 days

Table 4. Effects of taurocholic acid (TCA) and tauroursodeoxycholic acid (TUDCA) infusions after common bile duct ligation (CBDL))
on serum lysosomal a-D-mannosidase and -D-mannosidase isozymes activities in rats

o-D-Mannosidase B-D-Mannosidase
Experimental group
(nmol 4-nitrophenol min"' mi™

CBDL 1 day 435+ 8.65 140.7£21.23
CBDL 1 day + TCA 592+ 9.64 175.5+24 56
CBDL 1 day + TUDCA 441+ 8.32 142312285
CBDL 2 days 47211032 15224+22.42
CBDL 2 days + TCA 632+ 9.73" 187.4+23.78™
CBDL 2 days + TUDCA 4561 8.25 154.2+23.18

The data are expressed as mean £ SD with 5 rats in each group. Experimental ;groups are described in Table 2 and text.
J» P<0.05 vs. CBDL 1 day; m, P<0.05 vs. CBDL 2 days
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