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Serum Fat Soluble Vitamins in Bile Duct Ligated Rats

Jay Geon Sim, M.D., Myung Ho O, M.D. and Kee Hyuck Kim, M.D.

Department of Pediatrics, Kon-Kuk University Hospital

Purpose: The aims of this study are to measure the serum levels of fat soluble vitamins (vitamin
A and D) from bile duct ligated rats, and to evaluate the effect of oral bile acids administration
to facilitate absorption of fat soluble vitamins.

Methods: We measured serum ALT, total bilirubin, vitamin A, and vitamin D of Sprague-Dawley
rats 1 week before and 4 weeks after experimental bile duct ligation. Rats were consisted with
3 groups. Group 2 had been fed bile acids and group 3 ursodeoxycholic acid after operation for
4 weeks. Multi-vitamin was given to all groups.

Results: 1) Base line (mean value before duct ligation): ALT 74.2 IU, total bilirubin 0.26 mg/dL;
vitamin D 13.01 ng/mL vitamin A 0.87 lg/mL, total bile acids 25.16 pmol/L. 2) Four weeks
after ligation: ALT 100.7 IU, total bilirubin 2.58 mg/dL; vitamin D 7.89 ng/mL vitamin A 1.371g/
mL, total bile acids 278.22 umol/L. 3) 4 weeks after ligation, each group (group 1, group 2 and
group 3) showed vitamin D (7.62, 8.10 and 7.99) ng/mL, vitamin A (1.68, 1.06 and 1.33) pg/mL,
total bile acids (233.17, 345.80 and 268.57) pmol/L, which were statistically not significant.
Conclusion: Serum level of vitamin A is increased after bile duct ligation although vitamin D is
decreased. Oral administration of bile acids does not affect the serum levels of vitamin A and D
in bile duct ligated rats. (J Korean Pediatr Gastroenterol Nutr 1999; 2: 59~ 64)

Key Words: Cholestasis, Bile acids, Rat, Vitamin D
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Table 1. Serum Levels Before and After Bile Duct Ligation
before (N=10) mean=S.D. after (N=16) mean=S.D. p
AST (IU) 74.2+30.7 91.8+42.2 0.23
bilirubin (mg/dL) 0.3+0.1 2127 0.016
vitamin A (ug/mL) 0.9+0.4 1.4%£1.0 0.0001
vitamin D (ng/mL) 13.0+1.9 7.9+42 0.0032
bile acids (umol/L) 252+232 278.2+318.3 0.050

S.D.: standard deviation

Table 2. Serum Vitamin Levels After Bile Duct Ligation

group A (N=7) group B (N=5) mean=S.D. group C (N=8)
AST (IU) 101.6+50.7 65.0+8.8 71.0+59.7
bilirubin (mg/dL) 25133 0.5£0.3 6.8+6.9
vitamin A (ug/mL) 1.7£14 1.1£0.6 1.3+0.7
vitamin D (ng/mL) 7.6%4.4 8.1+27 8.0%5.1
bile acids (umol/L) 233.2+£236.1 345.8+428.0 268.6+319.2
P>0.096
5.00 om, AAE AT w7tA -70°Cel| B AT
4501 4 B AL BE 22 A% 22 430 A
gigg: o] RP3PY HFHOE ALT, total bilirubin,
2 ;gg: vitamin A, vitamin Dj, total bile acids 355 =73
20004 39t} Vitamin AE HPLCE o]&3ta] =439
1.50 - 31, vitamin D3+ radioimmunoassay (250H-VitD3-
é:gg: 7 CT, Biosource, Belgium)Z, bile acidsv enzymetry
0.00 : - l method (Enza bile 2, Daichi, Japan)Z 373} T}
before after
Fig. 1. Serum vitamin A levels before v.s. after bile Z i
duct ligation.

FEd 75ASTY B 7420 1U, L] F
of Abgstg o Z+zb 50 mg/day/rate] &3S F 0 WIS W2 026 mg/dL o]mu} 9% 2F% ALTE
oj st o}, 91.75 TU, Y&]FH-& 2,06 mg/dL ©]]tHTable 1).
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T T
before after

Fig. 2. Serum vitamin D levels before v.s. after bile
duct ligation.

]} vitamin AT A
C+*°], vitamin D9}
bile acids® Bo] FAHo2E 74 Eghon)
ZF 7k olg ALY A= FAALL FoA2

A H0.96>p>0.096)(Table 2, Fig. 1~3)
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Fig. 3. Serum bile acids levels before v.s. after bile
duct ligation.
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3 E: A 459 Sprague-Dawley ratsS
2 o feM0% BrE ATAALG 2

T Z2# A7y AF 4559 FF ALT, total bil-

irubin, vitamin A, vitamin D9] TE=5 ZA3}AuTH
MAEL g3 23 3 4570 ASEH o, A
712y F HEgvS B3 &, gFAS 543
T 3 UDCAE Fq3 3702 il

4 1t

1) F€d ¥8F &) ALT 742 IU, total
bilirubin 0.26 mg/dL; vitamin D 13.01 ng/mL vitamin
A 0.87 pg/mL, total bile acids 25.16 pmol/ L.

2) FE 4% FEE): ALT 100.7 IU, total
bilirubin 2.58 mg/dL; vitamin D 7.89 ng/mL vitamin
A 1.37 pg/mL, total bile acids 278.22 pmol/L.

3) FE% 74 #3249 EF vitamin A} vitamin D
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