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NEDT%AT 5 X (SHEE) DOEFE 3 PLIZ- DV TFfr
AT o 1= H% AR B IS SRS il 2 i 7 L,
33 B IC 3 FEIRA R NI CRANEERIGE, AT 2 4
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Fig. 2A and B
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[ZDWTIE 4-0 FEARTlllin v 7 A L CHEL
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Co., Ltd., Tokyo, Japan) ZHWT—[RB IOt
B BT 217, B RS L O AER %
R L, AEENHT-5E1E Tukey’ s test [T TRE
7R E T o 7.

m #FERB X OEE

ABHHINEE FEZE T ORI FIT 100% TETD 7
v MIMVEZFRY, ISR 2 Ao T2 FIEA
E2TOT v MITE LIEE L L. IR S BT
ToH 7275 CBD £, RMBD #fds L TONLBD BElZFHWTIX
KRR & bl U CRARE 238 L7z

Z v MOKREIIR 3T SHEE (392 £7.6¢g)
& LR L T OAREREERTE CA B RNl 2
27 (CBD &%, RBD &%, RMBD #£33 L OVLBD & ; 301
+26.4g, 376 =4.0g, 368 +11.7g33 L1356 *
7.2g). ¥FlT CBD ##, RMBD Ffd KON LBD BEDAEY
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T-Bil (mg/dL) 8.50 z0.2 0.03 =00 0.02 =00 003 =00 0.03 z0.0
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mOriginal Article

Clinical and laboratory searches using rats with bile duct
obstruction.

Hiroki SAWADA?! Honoka KOJIMA! Hirona TSURUMI!? Risako TATEY
Hinako FURUTA! Ryota MATSUOKA?! Yasuhisa NAKAGAWAU

1) Department of Medical Technology School of Health Sciences Gifu
University of Science

(795-1 Nagamine Ichihiraga, Seki, Gifu, 501-3892, Japan.)

Summary

Early diagnosis of common bile duct (CBD) obstruction is
feasible, but diagnosis of partial bile duct obstruction is often
delayed due to mild symptoms. Moreover, hepatocellular
destruction and duct sclerosis may occur when partial bile duct
obstruction is associated with an infection. Therefore, animal
studies are warranted to identify laboratory findings indicating
early stages of partial bile duct obstruction. We surgically ligated
each bile duct in rats (CBD, right lateral liver lobe bile duct
[RBD], right medial liver lobe bile duct [RMBD], left lateral liver
lobe bile duct [LBD], and sham [SHI]; n=3/group). Rat extrahepatic
bile ducts are very thin and difficult to distinguish from other
tissues of the same color, which poses a surgical challenge. Thus,
indocyanine green was injected intravenously through the portal
vein, and the extrahepatic bile ducts were explored and ligated
with the dye as a guide. An abdominal ultrasound was performed
1 week postoperatively. Hematologic and biochemical tests, and a
histologic examination of the liver were performed 3 weeks later.
Weight gain was suppressed in all postoperative ligation groups.
Significant findings were detected in all tests in the CBD group,
but not in the other groups. These findings suggest that the non-
obstructed liver lobe may compensate for obstructed lobe
function. Early-stage partial obstruction of the extrahepatic bile
duct 1s difficult to diagnose due to the lack of useful findings

based on a non-invasive clinical examination.
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Fig. 1A: The common bile duct (CBD) was temporarily clamped with
cerebrovascular clips to prevent excretion of ICG dye into the

gastrointestinal tract.

Fig. 1B: After rightward deployment of the cerebrovascular clip, 150uL of
ICG dye was administered through the exposed portal vein (PV), resulting

in green discoloration of the liver.

Fig. 2A : Extrahepatic bile ducts before ICG dye administration are difficult
to distinguish from surrounding tissues.

Right lateral lobe bile duct (RBD), Right medial lobe bile duct (RMBD),
Left lateral lobe bile duct (LBD), Common bile duct (CBD).

Fig. 2B : After ICG dye administration, the extrahepatic bile ducts turn
green due to dye excretion, making them easy to distinguish from the
surrounding tissues.

Right lateral lobe bile duct (RBD), Right medial lobe bile duct (RMBD),
Left lateral lobe bile duct (LBD), Common bile duct (CBD).

Fig . 3 : Residual plasma concentrations at 15 minutes after ICG
administration showed significant residuals in the CBD group compared to
SH (p<0.001). On the other hand, the RBD, RMBD and LBD groups were not
significantly different from the SH group.

Fig. 4: The CBD group was the heaviest in terms of weight of each liver
lobe dominated by each ligated bile duct, and the RBD, RMBD, and LBD
groups showed no significant increase in liver weight compared to the SH

group.

Fig. 5 Masson’s trichrome-stained microscopic images (x 200) of rat liver
(right lateral lobe of liver, right medial lobe of liver, and left medial lobe

of liver) at 3 weeks postoperatively.

Table 1: Results of blood cell counts and biochemical tests in rats 3 weeks

postoperatively.
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