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Effects of internal and external biliary drainage on liver function
and regeneration after hepatectomy in rats with biliary tract
obstruction
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Abstract Objective: To compare the effects of internal and external biliary drainage on liver function and regeneration after

hepatectomy in rats with biliary tract obstruction.
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Methods: SD rats were randomly divided into internal drainage group (ID group), external drainage group (ED
group) and control group. Rats in both ID and ED group underwent common bile duct (CBD) ligation, and
those in control group underwent sham operation. Rats in each group underwent partial (70%) hepatectomy at
72 h after CBD ligation, and those in ID and ED group had simultaneous internal and external biliary drainage,
respectively. The serum samples and remnant liver tissue of the rats were harvested on day 0, 1, 2, 3 and 7 after
liver resection, and the liver function parameters, and the number of mitotic cells and expression of proliferating
cell nuclear antigen (PCNA) in liver tissues were determined, and the ratio of the remnant liver weight to body
weight of the rats on day 7 after liver resection was also calculated.

Results: Compared with control group, the serum levels of total bilirubin (TIBL) and aspartate aminotransferase
(AST) were significantly increased, but albumin (ALB) level was significantly decreased in both ID and ED
group at each time point after liver resection (all P<0.05), while the comparison between ID and ED group,
with exception of the TIBL level which showed no significant change (all P>0.05), the other two parameters
were better in ID group than those in ED group (all P<0.0S). Compared with control group, at most of the time
periods, the number of mitotic cells in liver tissues of both ID and ED group were significantly decreased (all
P<0.05), which in ID group was higher than that in ED group and was significantly different on day 2 and 3 after
liver resection (both P<0.05). Both the speed and amplitude of elevation of the increase of PCNA expression
level in control group were greater than those in either ID or ED group (all P<0.0S), but increase of amplitude
and speed of decline of PCNA expression were greater in ID group than those in ED group (all P<0.05). The ratio
of the remnant liver weight to body weight at day 7 after liver resection in either ID or ED group was reduced
compared with control group (both P<0.05), but it was greater in ID group than that in ED group (P<0.05).
Conclusion: After partial hepatectomy in rats with biliary tract obstruction, internal biliary drainage can improve
post-hepatectomy liver function and promote regeneration of the residual liver.

Hepatectomy; Jaundice, Obstructive; Drainage; Liver Regeneration
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Figure 1 Operative views

A: Normal common bile duct (CBD) of rat; B: Resection of the left and middle hepatic lobes after ligation of the

hepatic pedicle; C: Common bile duct of rat 3 d after CBD ligation; D: External biliary drainage after liver resection; E: Eduction of the

drainage tube from the neck skin; F: Internal biliary drainage after liver resection
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2R (HP>0.05) (F£1) . 534 L%,
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F1 BHIBRARE TBIL KFERZE (x+s, umol/L)

Table 1 Changes in TBIL level after hepatectomy (x+s, pmol/L)
AJEHE (d)
20 i
ALl 0 1 2 3 7
ID 41 106.33 + 6.37" 125.40 + 10.48" 106.45 + 6.73" 7278 +7.21" 10.99 + 2.83"
ED 4 105.83 + 5.35" 126.22 + 10.67" 112.78 + 5.26" 68.64 +7.13" 11.05 +2.55"
popilsEa! 1.92 +0.12 5.26 +0.53 5.81+0.93 3.57 £ 0.67 2.35+033

T 1) SXHRALE, P<0.05
Note: 1) P<0.05 vs. control group

x2 BYIBRARE AST KERHTWL (x+s, UL)
Table2 Changes in AST level after hepatectomy (x+s, U/L)

ARJEHFE (d)

AL 0 1 2 3 7

ID 4H 1476.83 + 128.19" 2011331914177  1357.67+131.41"7 891.67 +97.21"? 185.33 £ 23.19"?
ED 41 1468.12 + 121.45" 2387.35 +210.14" 1675.41 +101.14" 1.098.76 + 137.86" 280.56 + 59.88"
X 154.83 + 15.02 585.33 +78.9 318.17 + 51.79 217.17 +27.08 157.17 + 10.12

TE: 1) S MAIEL, P<0.055 2) 5 ED 41L&, P<0.05
Note: 1) P<0.05 vs. control group; 2) P<0.05 vs. ED group

*3 KRR ALB KEMZEW (x+s, g/L)
Table 3 Changes in ALB level after hepatectomy (x+s, g/L)

AJEHTE (d)

21

0 1 2 3 7
ID 41 25.08 +3.41" 23.76 + 3.25"? 25.02 + 3.64"? 26.10 +2.34"2 26.65 +2.62"?
ED 41 25.90 + 3.26" 19.67 +2.76" 19.76 + 2.82" 21.05+2.23" 22.45 +3.04"
X R 29.74 +2.08 31.60 £ 5.65 31.34 +5.49 30.88 + 6.06 31.54 £4.13

e 1) SRS, P<0.05; 2) 5 ED 4, P<0.05
Note: 1) P<0.05 vs. control group; 2) P<0.05 vs. ED group
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Figure 2 Remnant liver of rat
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R4 BAKRBFVIBRAR7dRFRE /ERELE (x+5)
Table 4 Ratio of the remnant liver weight to body weight of the rats on day 7 after liver resection (x+s)

21 G (g) Wi (g) FRIT i /AR el (%)

D 41 16.52 £2.36 351.37 £9.25 470 £0.56"

ED 4 12.17 £2.31 341.70 £ 7.85 3.55+0.58"

X B 2] 20.06 + 2.64 331.23 +8.24 6.07 +0.68

W 1) SRRAES, P<0.05; 2) 5 ED 41IbES, P<0.05

Note: 1) P<0.0S vs. control group; 2) P<0.05 vs. ED group

1 '

B3 BFAARBEYIHK (HEXx400) A, B, C: ID# . EDAH. MBAMIIBRAS 1d; D, E. F: ID4, EDH. XEH
FFUIBRAE 2 d

Figure 3 Pathological sections of rat liver (HEx400)

and control group at 2 d after liver resection

A, B and C: ID, ED and control group at 1 d after liver resection; D, E and F: ID, ED

*®5 BAKXRIVIBRARBRRERESFEEZSRBLE (x+5, 9> /10 MEERE )

Table 5 Comparison of the numbers mitotic cells in the liver tissues of each group of rats at different time point after hepatectomy (xs,

number/10 HPF)
AJEHSE (d)
20 51
21 5] 0 1 2 3 7
ID 41 0.22£0.12 28.31 £5.28" 34.13 £ 3.58"% 25.45 £ 4.33"7 20.96 £ 4.25
ED 41 0.17 £0.11 22.87 £4.22" 28.31 £4.97"? 20.51 +3.03"? 18.78 + 4.78
Yot HE 4 0.00 + 0.00 4130+ 6.92 41.32 + 6.64 34.43 +4.92 22.01 +4.00

e 1) SXHA i, P<0.05; 2) 5 ED 4114, P<0.05
Note: 1) P<0.05 vs. control group; 2) P<0.05 vs. ED group

2.4 FARVIBRAEF PCNA HFRiX

Xf AL PCNABRIC T8 B0 (i 1 3T I VIR R J5
24 h, IDZFIEDZ 4 ZPCNAYRICHE EE(H 7
ARJF48 hilh B, Jf HUEERIAFEM, SHEAPCNA
W g, 2R A %3RS (¥P<0.05) ;
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EDZ PCNARYBRICHE BT 1B 2 1 (B K T b 2 W (E 5
IR RIBA L HAM M, K7 d, PCNAKR
ICHR B S FIDYL AT B4l (¥P<0.05) , 1D
AJET dBIPCNABRICHE 805 X IR AL ] G it o 22 7
(P>0.05) (¥l4) (Fk6) .
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Figure 4 Immunohistochemical staining for PCNA (x400)

ID, ED and control group at 2 d after liver resection

A, B and C: ID, ED and control group at 1 d after liver resection; D, E and F:

*6 BUIBRARE PCNA RiEMEW (xxs)

Table 6 Changes in PCNA

expression after hepatectomy (x+s)

ARJGETE (d)

4153

0 1 2 3 7

ID 24 6.71 £1.52 43.27 +5.62"? 58.73 + 6.67° 46.36 + 6.25” 9.82 +2.76”

ED 41 5.51+0.63 22.55 +1.24" 4537 +7.27" 33.49 +3.05" 19.89 + 1.04"
X R 2H 3.12+1.12 85.70 £ 7.45 58.75+7.82 45.12+5.82 5.61+1.98

TE: 1) S MRAIEL, P<0.055 2) 45 ED 41L&, P<0.05

Note: 1) P<0.05 vs. control group; 2) P<0.05 vs. ED group
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