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= Abstract =In order to elucidate the recovery course and the residual change of clonor-
chiasis after praziquantel treatment, the changing pattern of histopathological findings of the
liver, along with the serological, biochemical and hematological parameters, were evaluated
in experimental rabbit clonorchiasis. Twenty rabbits were infected each with 300 metacerca-
riae of Clonorchis sinensis and treated with praziquantel 200 mg/kg 14 weeks after infec-
tion. Until one year after infection, a widening of the bile ducts, proliferation of biliary
epithelium, and periductal fibrosis were observed in the liver, although the lesions became
much milder than those of the untreated rabbits. The levels of anti-C. sinensis IgG antibody
in the sera by ELISA decreased continuously after treatment. Biochemical items and hemato-
logical parameters showed no consistent changing pattern after infection or after treatment. It
can be suggested that the histopathological lesions of rabbit clonorchiais, i.e., duct dilatation,
hyperplasia of biliary epithelium and periductal fibrosis, may be hardly reversible. However,
the level of circulating specific IgG antibody decreased significantly according to the healing
process of inflammation.
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INTRODUCTICN

Up until nine weeks after chemotherapy with
praziquantel, the histopathological changes of
the fiver with clonorchiasis, such as glandular
hyperplasia of biliary epithelium, cystic dilatation
of the bile ducts and periductal fibrosis, were
known to persist in guinea pigs, although the
gross findings revealed a more or less recover-
ing feature (Lee et al, 1988). In rabbit clonor-
chiasis, the pathologic changes in the bile ducts
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became milder to some degree, but persisted up
to 12 weeks post-treatment. The older lesion
showed more residual changes after treatment.
When treated earlier than four weeks after infec-
tion, pathological changes of the bile duct were
not found (Lee et al.. 1987).

't is uncertain whether the persisting histo-
pathclogical lesions after treatment will recover
at last. It is also not certain whether the patholo-
gic changes are correlated with any derange-
ment of the liver function. Checked by ELISA,
the circulating anti-Clonorchis sinensis 1gG anti-
bodies in the sera were lowered in 6 to 18
months post-treatment with praziquante! 40 mg/
kg in human clonorchiasis (Lee, 1986; Kim et al.,
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1987). and attained a pre-infection level four
months after treatment in experimental rabbits
{Yang et al, 1984). When infected patients were
treated with praziguantel (Distocide®, Shinpoong
Pharm. Co.. Korea) 75 mg/kg, the level of
serum lgG antibody against crude antigen be-
came negative between 3 weeks and 7 months
{Hong., 1988).

Do the lesions of clonorchiasis recover after
treatment? When do they recover after treat-
ment? Does the serological conversion have any
relationship with the histopathological changes,
or with any biochemical and hematological data?
To answer these questions, the changes in the
histopathology, serology, blood chemistry and
hematology of clonorchiasis, pre- of post-
treatment with praziquantel, were investigated in

experimentally infected rabbits.

MATERIALS AND METHODS

The metacercariae of Clonorchis sinensis were
collected from the pepsin digested debris of
Pseudorasbora parva. Twenty New Zealand
white rabbits. 4-5 weeks old, and sexually rando-
mized, were fed with 300 metacercariae through
Levine tubes. Fourteen weeks post-infection {Pl),
all rabbits were treated with praziguantel 50 mg/
kg bid p. o. for two days, total 200 mg/kg. The
animals were reared ad libitum.

The livers were resected from the rabbits,
which were sacrificed seven months and one
year post-treatment respectively. One animal,
which was infected but untreated, was used as
the control. After gross observations, three para-
ffin blocks from one liver were prepared at diffe-
rent loci. The blocks were cut in five pm thick-
nesses. Haematoxylin and easin (H & E).
periodic acid Schiff (PAS), Alcian blue {pH 2.5)
and Gomori's rapid one step trichrome stains
were adapted to each section.

Blood was sampled before infection, 2. 4, 8,
and 12 weeks Pl, and 2, 4, 8, 12, 16 weeks, 7
months and one year after treatment. The col-
lected sera were preserved at —70°C. Enzyme
finked immunosorbent assay {ELISA) was used
as the serological test following the method of
Hong (1988). The anti-C. sinensis lgG antibody
titers were checked by an ELISA reader
(Dynatek Co.) at 492 nm.

Biochemical parameters were checked in the
faboratory of the Department of Clinical Patholo-

gy. Seoul National University Hospital. The items
were total protein, albumin, cholesterol, total
pilirubin, alkaline phosphatase and glutamine
phosphotransferase. A hematological study was
executed with a Coulter Counter in the hematol-
ogy laboratory of the Department of Clinical
Pathology for hemoglobin, hematocrit, leukocyte
count, leukocyte differential count, erythrocyte
count, mean corpuscular volume, mean cor-
puscular hemoglobin, mean corpuscular hemo-
globin concentration, and platelet count.

RESULTS

The resected livers of the treated rabbits
showed grossly normal appearance when com-
pared with that of the untreated control, which
had cirrhotic changes of white discoloration,
scattered nodular elevation, and firmness. Mi-

croscopically, the H & E stained sections of the
infected but untreated control livers revealed the
typical features of chronic clonorchiasis, 1. €.
dilatation of the bile ducts, hyperplasia of biliary
epithelium, goblet cell metaplasia, periductal in-
flammation with granulation tissue, periductal
fibrosis, and necrosis of adjacent hepatocytes 10
the bile ducts (Figs. 1, 2.

[n the seven-months post-treatment jivers,
dilatation of the bile ducts, hyperplasia of hiliary
epithelium, and periductal fibrosis were
observed, although the degree of lesions was
milder than that of the control. One year after
treatment, the lesions to a mild degree still re-
mained. The ditatation of the bile ducts, and
hyperplasia of biliary epithelium were much reco-
vered compared to the infected control, but peri-
ductal fibrosis persisted almost unchanged (Figs.
3. 4). The hyperplastic epithelium of bile ducts of
the control was positive to PAS staining espe-
cially in the adenomatous region (Figs. b, 6. A
few cells in the biliary epithelia remained still
PAS positive after six months post-treatment
{Fig. 7). but they turned negative one year post-
treatment (Fig. 8). The epithelial cells at the ba-
sal region near lamina propriae of the control
were positive to Alcian blue (Figs. 9, 10). A few
cells of biliary epithelia of the 6-month group
were still positive to Alcian blue (pH 2 B){Fig. 11),
but none of the cells was stained blue in the
one-year post-treatment rabbit {Fig. 12). The
Gomori‘s rapid ane-step trichrome staining
showed an increased amount of periductal fibro-




Table 1. Biochemical findings of rabbits pre- and post-treatment
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Post-infection 0 2 4 8 12 14 16 18 22 26 45 Baw
Post-treatment 2 4 8 12 31 52w
No. of exam 9 9 7 1 6 5 2 ] 1 3 1 2
T-bil 05 0.7 0.5 0.6 0.8 06 0.4 0.7 0.2 0.3 0.7 04
{mg/dl) + 0264 022+ 0.09+ 019+ 044+ 013+ 007 +000
Alb 23 23 24 2.2 2.3 24 23 25 2.0 26 25 2.8
(g/dl) + 026+ 020+ 012+ 024+ 039+ 007+ 028 + 0.29 1021
TP 47 5.0 5.1 50 58 5.3 52 52 46 5.4 6.1 6.1
(g/dl + 056+ 065+ 037+ 087+ 1.28+ 0.344+ 1.13 + 075 10.78
Chol 67.2 53.9 686 487 9.2 1358 275 29.0 57.0 46.0 75.0 315
tmg/dl) +23.66+33.78+2870+16494+42.244+79.21+ 495 +28.85 +9.19
AlLP 1264 97.3 920 790 383 410 325 230 130 573 160 300
(1U/L) +16.891+40.831+3469+1990+18.144+11.47+13.44 +27.27 +0.00
GPT 9.3 12.9 137 7.3 28.4 14.0 15.0 9.0 617 4.0 305

(IU/L} + 586+ 7685+ 427+ 628+ 932+ 0.00 +32.56 +0.71

Abbreviations: T-bil, total bilirubin; Alb, albumin; TP, total protein; Chol, cholesterol: ALP, alkaline phospha-

tase; GPT. glutamine phosphotransferase

sis as green fibers (Figs. 13, 14}). The amcunt of
periductal fibrosis appeared to decrease but stiil
persisted after treatment by one year {Figs. 15,
16). Those special-stained sections revealed the
goblet cell metaplasia in the biliary epithelium in
clonorchiasis. However, the population of goblet
cells decreased at 6 months and disappeared at
one year post-treatment. Also, the resorption of
fibrous tissue to some degree could be recog-
nized.

The serum levels of anti-C. sinensis IgG anti-
bodies measured by ELISA were 0.165 + 0.016
before infection; 0.188 + 0.034 two weeks P!,
0336 + 0.067 four weeks Pl, 0.453 + 0.034
two weeks Pl, 0.336 + 0.067 four weeks PI,
0.453 £+ 0.084 eight weeks PI, 0.623 + 0.102
12 weeks PIl, and after treatment; 0435 +
0.160 two weeks, 0460 + 0.093 four weeks,
0.342 + 0.074 eight weeks, 0.360 + 0.025 12
weeks, 0428 + 0.064 16 weeks, 0.308 seven
months and 0.181 + 0.302 one year post-
treatment (Fig. 17). The biochemistry data are
summarized in Table 1. Any meaningful changing
pattern was not found. The hematological values
did not changed significantly according to infec-
tion or treatment (Table 2, P > 0.05).

DISCUSSION
The early histopathological changes of the liver

in rabbit clonorchiasis are reversible if treated in
two to four weeks post-infection {Lee et al,
1987). However, it is practically impossible to di-
agnose clonorchiasis in such an early stage of
infection, because the eggs are discharged from
about one month after infection (Rim, 1986). l.ee
et al. {1987) also described the residual lesions
of epithelial hyperplasia, duct dilatation and peri-
ductal fibrosis at 12 weeks after treatment. The
present finding reveals that those histopatholo-
gical lesions caused by the infection of €. sinen-
sis persist one year post-treatment in ex-
perimental rabbits. The lesions remaining one
year after treatment seem to be almost irreversi-
ble. Especially, the periductal fibrosis and epithe-
lial hyperplasia of the bile ducts may be the fea-
tures which are difficult to recover completely,
as they were in guinea pigs (Lee et al, 1988).
We can extrapolate that the human liver with
chronic clonorchiasis may only very slowly recov-
er even after complete elimination of the
worms. However, the number of goblet cells in
the biliary mucosa decreased distinctively at
seven months after treatment, and the cells dis-
appeared completely one year after treatment.
The goblet cell metaplasia is a reversible change
of very slow recovery over six months after
treatment.

Why do periductal fibrosis and epithelial hyper-
plasia of the bile ducts persist so long and to a
mild degree? The fibrosis is a scar tissue, the
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Fig. 17. Serum anti-C. sinensss IgG antibody of the rabbits by ELISA. Tx: Treatment with prazi-

quantel.

collagen fiber of which would be resistant to the
resorption activity of the scavenging cells,
Although the reason for persistent hyperplastic
epithelium after treatment is uncertain, the
hyperplasia may supposedly be a hypersensitive
reaction of longterm memory. We don't know
the mechanism of the biliary hyperplasia in clon-
orchiasis, but the increase of goblet cells in the
intestinal mucosa in nippostrongylosis is known
1o be mediated by T-lymphocytes (Roitt, 1988).
This reaction may help the host expel the para-
site by an increased secretion of mucus. The
mechanism of host reactions, hyperplasia and
metaptasia in clonorchiasis is an interesting sub
ject for further study.

The changing pattern of anti-C. sinensis lgG
antibodies in this rabbit clonorchiasis is similar to
the results of Yang et al. {1983). It began 1o
increase four weeks post-infection, reached a
peak, at 12 weeks postinfection, and decreased
gradually to the pre-infecton level by one year
post-treatment. According to the explanation the
lgG antibodies react with the metabolic antigen
of C. sinensis during the infection but react
mostly with the somatic antigen after treatment.

In ELISA, the worm burden or EPG is one of the
important factors that affect the antibody titers
(Hong, 1988). In this experiment, the infection
dose of 300 metacercariae is thought to be
enough to evoke the antibody response. These
results coincide well with that of previous paper
which states that the antibody level could play a
role as not only as an index of cure but also as a
long-term follow-up tool (Hong, 1988).

In the development of clonorchiasis in the ear-
ly stage of infection, the lesion becomes gra-
nulation tissue histopathologically around four
weeks after infection (Lee et al, 1987 & 1988).
This period is also required for the significant
increase of the specific 1gG antibody in the
serum in primary infection. Such a phenomenon
is also observed in experimental anisakiasis
{Hong and Lee, 1987) or in sparganosis {Hong et
al., 1989). In those parasitic infections, the
formation of granulomas may be related with the
synthesis of the circulating 1gG antibody. The
serological data showed a pattern of slow de-
crease after elimination of the worms. it turned
negative after about 6-12 months. This decreas-
ing pattern seems to be correlated with the heal-
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Table 2. Hematological parameters of rabbits pre- and post-treatment

Pre-infection 0 2 4 8 12 16 18 z2 20wy
Post-treatment 2 4 ] 12w
No. of rabbits 14 18 13 13 13 7 2 2 2
WBC 8.0 84 13.0 9.4 9.9 1.5 97 10.0 12.0
(% 10%) + 218 4+ 346 + 462 + 227 4+ 270 + 262 4 049 + 049 + 127
RBC 59 53 5.8 56 57 5.1 53 g1 63
(% 10%) + 0486 + 058 £ 05T + 059 + 055 + 506 =+ 068 + 247 + 007
Hb 12.8 12.2 1.9 125 126 113 12.0 14.0 13.4
{g/dl} + 055 + 097 = 114 + 011 4 083 + 101 + 177 + 134 + 092
Het 380 35.7 350 37.2 36.5 334 36.0 39.0 39.2
(%) + 201 £ 309 + 362 + 390 + 231 + 299 + 383 + 290 + 255
MCV 64.7 67.0 68.0 66.1 684.0 66.1 67.1 657 62.5
{fLy + 260 + 386 t+ 032 + 385 4+ 332 + 357 + 141 1 106 + 332
MCH 21.7 229 240 222 221 22.3 23.0 22.0 208
{pg) + 112 + 172 & 112 4 140 + 131 &£ 122 4 042 + 087 + 049
MCHC 336 342 35.0 336 345 308 34.0 35.0 34.0
{g/dl) + 057 £ 101 £ 060 + 054 + 049 1 774 + 127 + 092 + 0.14
RDW 13.0 14.1 14.1 135 131 13.7 5.2 12.2 12.7
(%) + 180 & 180 + 027 + 162 £ 206 + 093 + 148 + 028 1 106
PLT 490.8 701.7 742 4 £95.2 609.2 7174 650.0 521.0 511.0
(% 10%) +206.60 +318.90 +287.52 +111.08 +20544 +18955 + 2404 & 7142 + 354
Pct 2983 332.9 3945 3636 ~ 3554 3603 339.0 254.0 269.0
(%) + 7030 4 9049 +13209 + 7437 + 9038 + 4507 + 2192

MPV 54 55 586 5.7 6.2 54 52 5.4 53
(fL) + 0862 + 035 + 043 + 080 + 126 1 294 + 0.14

PDW 16.4 15.7 15.7 158 15.7 157 16.0 15.6 15.0
(%) + 026 £ 051 + 0861 + 073 + 05 + 714 + 1.08

sN 55.0 428 52.5 48.2 50.2 384 46.0 52.0 44.0
(%) £ 1321 + 1362 + 1068 + 925 + 1338 + 11.79 + 1061 + 1626 + 1131
Ly 401 515 395 459 434 553 46.0 450 51.0
(%) + 1227 £ 1370 £ 1032 + 017 1 149 + 1259 + 849 + 1485 + 1131
Mo 35 5.0 45 19 17 55 3.0 10 25
{%) + 222 £ 822 + 288 + 142 + 106 + 459 + 000 +  0.71
Eo — 15 2.0 1.0 1.8 1.0 —* 10 20
(%) + 084 + 173 + 000 + 130 L 000

Ba 3.4 4.2 3.3 3.0 45 2.1 5.0 30 2.0
(%) + 374 + 359 + 115 + 160 + 337 + 107 + 283 & 000

*Not examined

ing process of the granulation tissue into the fib-  hematological and biochemical results was found

rous tissue made by the worm.

As for the biochemical and hematological
changes in clonorchiasis, Joo & Rim (1982)
showed an increase of eosinophil counts in the
fifth week of infection in experimental rabbits,
and a few reports mentioned abnormal liver
functions in heavily infected rabbits {Rim, 1986}
However, no consistent pattern of the present

by the infection or treatment. This may be due
to the compensatory reserve. If there is a severe
obstruction of the bile ducts due to heavy Inf-c-
tion, the liver function test may be abnorma
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