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Immunosuppressive Effects of Oxytetracycline in Eel—I.

N

Effects on agglutinin formation

I A
Guang-Hsiung Kou

Abstract

When Oxytetracycline was inoculated into muscule of eel with a dose of 50 mg/kg
body weight, a significant increase of lymphocyte counts or agglutinating titers against
Edwardsiella tarda or SRBC was observed. In contrast, decrease of lymphocyte was
obtained when a dose of 200 mg/kg body weight was used. However, at an inocula-
tion dose of 100 mg/kg body weight, no significant change in lymphocyte counts
was observed for the experimental eels.

Variation of granulocyte against Oxytetracycline was also observed in the present
study. The results showed that a significant increase of granulocytes was demonstrated
when 100 or 200 mg/kg body weight was inoculated into eels intramuscularly,
However, in comparison with the control fish, no change of granulocyte was detected
when a dosle of 50 mg/kg was used.
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PREZBAEERREEZ OB ERIERPEERLRTY B B iﬁﬁfiﬁﬂ;;
ERBBLMEHRASRYISEERNN K » MBSPLURERE R REREE LI Oxytetracycline
B - d@EZVIRER » 5o Oxytetracycline (OTC) FRAEME (&R ) » TREXNHGLK
88 (Brucella) PIRENDEBE™ » OREREEHE OTC gHHBMAFAENEERKECLRRR
(rat) B/haE (mice) 3] Salmonella enteritidis HIMBBEL " - BN OTC HAKSEHEEE
BIBRIER D AMMRARIREZBRD S -

MR ERHARSEBHLENNR » EELREENAREEERE Y FHEILBAR
A R OTC Ml A Z R (humoral) REBRBNEE - 5—FE - EXLSELEHRREE
# (Edwardsiellosis) 2819t MRFIAZHAS » $AXBZAZHTERRT” » SBMRBRZE
B HTAEERE NREEZ— FHER OTC BREHEAREERVEREN BRGRE  HitT
ABIF o
" R ERKE RSB HAF Department of Zoology, College of Science, N. T. U.
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MHREZE
{4 ¥ : {2z Oxytetracycline (OTC) » 1§ Plizer 8§ Terramycin/LA > ¥ 4% » & ml
& 200 mg ffy OTC o
pratf : REtf EIKEMBRMY  IRE  EVBENHBEZANZKEPEX » LBEREEN
8 LRERH S - BRERZKNRIRE 150~200g » @ER 34~3%cm o

i
1. Edwardsiella tarda (E. anguillimortifera) @M EH : E. rarda (800129-1 1b) REHXfh

RS REIBFINY o 7E TSA agar Lk » 2 37°C TFHE% 24 /pEEE 0 L 0BS5S AEEKIGREREMET
¥ WLHABAKE=R » RELL 037 ZRESHER » RKBRIER 1.8x10° cells/ml ZIE@EE
R BURTUE o RTFR S°C TLAHSRA -

2. ¥fIHIK (SRBC) REX# ! SRBC J HEKWExm# £t » #2 PBS (phosphate buffered
saline, pH: 7.2) =X + LA Alseveis solution BIKSEIFH » RIER A SRBC 20% « ®RGR
5°C FLALKSA o :

OTC @A : PIMAAEMFA » 3 OTC HHANRMISA » AR THIA (SHH) - KR
SRNA > HP—HARNEME  RHZHREGM » B8RS NREAF M2 S0mg, 100mg B
200mg » LR 20 E - R KEE—K » EHERAXYE » TENKER 28°C12°C T Afh—
Ko Ut R EBA o

SEKRA

1. E. rarda Hil7 : }t OTC EEB 86 » & 10 B H2{EF 100g BT 03 mi (0.5x
10° cells/100g) FEEEMRFH » FR—KIER—X » LML R » B0 sEEK » HUERKE 28°Cx
2°C ZKFIN » RRE—TEERNEIUR » A8 IthK > MEMK+EEShRBEAEY
BHEHR o

2. SRBC #ifl : BEHAR E. rarda JURSRMEME » IRBERBEEENTIUT » 96 BIRH T
MEm KPR BHE R -

Bz WME : E rrade IREEAZ H » FEEHVENE » aBEREMm » T — SRR H
b0 #2 Giemsa stain 38 » FERMET » 54E 10000 BITMIEE » HEK - BEERE B
(granulocyte) 2 B EH o

BB RIE @ aBIARERIRM A » 5Ll 3000 rpm g0 15 5 0 T LR & (i ) BHER
—80°C hfiif o Ll PBS MW ER—RIZ _HERAEK (2~10") » 5 0.05ml $ microtiter
plate /v MEMARHFI 5°C TZEBHE ( E. rarda ¥ SRBC 5 ) » THRIE do e
ZREHBUR -

53 #

A, GhainXT Ry

B fitn B b 2 4R 9 UFRAVBT SRR 5 B F- 04 » EHIL BT ANTERTIT » IR M E B »
B AEREREELR » AHMREMAZKRER » BMAKRS » (53H15 10% » BRI 0 M
EXRESOEI - 128 OTC WE% » MKPHER (DIERKIK ) REKHKZHE » I Table 1. f
Ao Table 1 A4 » M 50 me RERAIZ MEER (R4 BHKK ) RHBMAKE > 4 R18 0 #2380
9% {8 100 mg BRI » MBURIBRAVIER » BARED » BEIE 3.5% > T 200 mg AT KR » B
HURKRIE » BERERERBBIET 31%2% « B—Hl» SHEHZNE  BEMCKR (LK
B3R ) ZRLHR » S0me ERBARMBMAMKER » (8 100mg 51 200 mg 41 » RIRURIE IIgyES
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Table 1. Differential blood cell counts of formalin killed Edwardsiella trada
inoculated eels pre-treated with Oxytetracycline.

OTC-inoculation dose Number of ce!IIstIO,O‘D(}"“cr_:,'tl_'l_r(){_:ytes

mg/kg of body weitht "~ "Lymphocytes*
.. _ . . ‘Monocyts . ___  GCranulocytes
Control ) 308* 55
50 328 53
100 279 60
200 212 !

* Arithmetic mean (n=~10)

R HBBINT 91%8 29.1% o chiB 2R » AT@fE SOmg MARKET » BESFAMZHERER
FERSEY 2B % RGN BB ATRIEMZ SNRKETAZEE - RE2 > SOmeg RIBHB MG
MR HRATENEE
B. BEAMIYUTP:

& OTC @ik » Mk E. rarda 58 SRBC HifZ B4 » 1 Table 2 i o

Table 2. Sero-agglutination titiers of antigens inoculated eels pre-treated
with Oxytracycline

OTC-inoculation dose

Antigen mg/Kg of body weight Agglutination titer
Formalin Control 736*
Killed 50 1,536
E. trada 100 704

200 256
Sheep RBC Control 1,280

50 1,536

100 1,536

200 ' 1,152

* Arithmetic mean (n=10)

1. E. trada $il7 1 50mg MREREM > BREBKENBHELE > BT L (108.7%) »
100mg HAIBURHARZER » RBRD (43%) T 200 mg HHAABHED + 58 652%2 % o Bty
FURBZ 1R » BT IR ( B2 B ) 2 RIS RMAR - _

2. SRBC {iff : SOmg JREER 100 mg 8 » BURRZ &R BHBAKLE » BYUSFER N
T 20% (B 200 mg P » HERBEZHER  BET 10% -

B bR Z SR FILIBH - fE SOmg MR BRBT » BEKNE 0 MR E. rrada FEREIR
SRBC iR » R MR » T 200mg BT @ MERREZER  BHEKZNERZHRR
ZBE) .

13§ ]
AR RERS 2 R LTS » HAURMERREERKMZMANRY » BRBRZ » LRHES
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B Oxytetracycline HigRfo %M RHMLINERG: > T2 R A - RREERMBIUM SN > hREEES
WE > EREOVR L ABRERAHEE  OTC ZHEAFERBEEY o FER » HEL B HRER
(Edwardsiellosis) Z#192 + BEERERT N 2308 » SAKBREAZHARKERRIF » ORMXGATFER
A0y HERIFIE R — » ATRESL OTC 1 o (0 MG MBS i AT > IRIEAHIFE » 9088 OTC RM% -
FRHECME AHOEESRFE-

ARBERUUTHIE OTC BAK » P2 HEK (B4 REK ) EME S0meg F» g
B 0FF 100 meg TRIZRIEAONE » MIE 200 mg F » HEEIEZEERE A B 31%2 4 this
> 8 Rijers (1980) LI OTC [EREMMFTGZ TR o« B—7W » FREKZIER » LRBER
ZHLBR » S0meg THHKRSEBH ISR > (A7E 100meg B 200mg T+ RMBETRIEMHESR 1
th 200 mg B IIETERE - E29% 2 4% o Rijers (1980} 7E43HH OTC A F Wi » FRigE%
HRAMMZIAR o 75 » FXVWIRITE Aeromonas hydrophila » 12 g BIARERIT A S8 bt B 46 IR %
P FRERFHRZASR 0 BIRERK A BB M « —R4EH —BARE  HRAERHS
FRRR R A hydrophila Biit¥% OTC AR KBRTF P ERBI OGS ENI ST (%
BESRADARE ) " » —SERIB  NinRFTERIN > V2R 2 KR ? 45455 —H B « Rijers (1980) 35
Hily OTC BRMAH » RREMK » AHEREHATIKRZHRELE® > dNERREREK AR
ARUK S > B OTC BIMEHMREM A » RN » |MESRHLESS > K8 S HE T R
DIRBEMREL 3§ OTC ZAMEA » RETNHMERREZHE » LEYH OTC ARG
EIESRMbITS + RV A KBZBEEN -

i Table 2 4 OTC £ 50 mg WBT » AWM E rarda $iFERY SRBC HiF > e
AU » {BFE 200 mg T RIBURER ZHK o R REMKE KI8T —30 EMBE i » HER
BRI » FREEA » WERBARE S  BHRE  BUAEZHIRLEEREAY » ARERRKBME
EREVIZHE - PR hMERES HAR o EHRIES B2 » macrophage R EREES
AMEY ST OTC CRERLGERE macrophage M IRETHE » LUEEL—BHK
OTC SRid% &R ZME o \

RMEZ % S0mg OTC WA T » W@l PHMMEL » HRINZBEK » (B7 200 mg OTC B
BT H2REZHR - BEZ » EERT » OTC UHRELSRESER » ERABTH> &
% o TREMELZE L » (EAHARRKEE TR » FREED & FEE0E 0 M4 LR KA
EO0 BEAR ERERERERNEE SRS REELE RN o

i =

DAULAPREEE X » 3§ Oxytetracycline fTAMYERN » EMBSAF GRE SOmg T » mikchi
EXRM (2EBEK) RBEMN (31 E 1rade 3 SRBC) BRMZHRK » £ 100 mg T » EEHH >
M 0 (B 200mg T+ RIR S0 mg ZMHAAFIAR ° B mRPERREZ B & S0mg TH#
WA 100me B 200mg T > MIBURIGMZAER  (RUCHET » EREZMET » OTC LARER
SRBAEZ (6 o

] #
AFEKRB A2 NSC72-0201-B00la-38 FYFLE® » FHHD LIS » BEHLIEW o
' 2 = X W

1 HRIRER « RIER (1977) o Auith 4 AR TR L B AR O 2 BT P () —— BE MR (IR W 2 #6314 « JCRR
Fish Ser. No. 29: 57~61 o
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Patﬁogenicity of a Birnavirus Isolated from
Loach, {Mzbgunus anguiﬂz'caubulatus)
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SHiU-NAN CHEN, SuAU-CHI CHI, JENN-JIUN Guu,
JA1-CHYUAN CHEN and GuaNG-Hsiung Kou

RS - WHH - S8 - RS - A

Abstract

The infectivity and pathogenicity of virus isoiated from loach (Misgunus anguilli-
causbularus) were investigated. The virus is icosahedral with a diameter of approxi-
mately 70 nm. Neutralization test revealed a close relationship between this virus and
AB strain of Infectious Pancreatic Necrosis virus (IPNV). LV-1 was able to initiate
the cytopathic effect (CPE) against TO-2 cells at an incubation temperature between
18-34*C. The cumulative mortality of loach infected by an 1, P. injection of LV-1 was

e itk Sl 5 e BT 5 % T

significantly higher than those receving EVE and culture medium only.

Introduction

This study was initiated as part of a project investigating the viral diseases of fish
cultured in Taiwan. Since 1980 there has been an increased interest in the establishment of
fish celi line for detection of viral pathogens among cultured fish in Taiwan. Several fish
cell lines have been established within the past few years (Chen and Kou, 1981, Chen et al,
1982; 1983). However, very few papers have been published for the isolation of viruses in
cultured fish of Taiwan. Ueno er al, (1984) isolated Eel Virus European (EVE) from the

cultured eel with nephroblastoma. The occurrence of viral infections in cultured fish,
including eel {Anguilla japonica), tilapia and rainbow trout (Salme gairdneri), was investi-
gated between December 1981 and March 1982 (Chen er al., 1984). Viruses serologically
related to the AB serogroup of Infectious Pancreatic Necrosis virus (IPNV) were isolated
from cultured eel reared in Northern, Central, Eastern Taiwan and Southern Taiwan. IPNV
of VR 299 serogroup and infectious hematopoietic necrosis virus was found in rainbow trout.

The present report describes results of the éxperiment designed to demonstrate the
infectivity and pathogenicity of a birnavirus, isolated from loach, Misgunus anguillicaubulatus,
against cell cultures and fish.

Department of Zoo‘[ogy. Nauonal Talwan Umvcrsny, Taipcr. Talwan Republlc of Chma B X
ARpHex
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Materials and Methods

Cells, Medium and Viral Isolation

Monolayor cultures of EO-2 cell line were grown in’ 25cm® Falcon plastic flasks in
Leibovitz’s L-15 medium (Flow Laboratories) supplemented witﬁ 10% foetal calf serum
(FCS), 501. U/ml penicilline, 50 . U/ml streptomycin and 2.5 ug/ml Fungizone. The cells
were grown at 31°C. For virus isolation, kidney and spleen from suspected loach, Misgunus
anguillicaubularus, were ground in a homogenizer (Hihoneseiki, Tokyo, Japan), Filtered using
0.45 pm millipore and then inoculated into TO-2 cell cultures. The fasks were incubated
at 18°C, 20°C, 25°C and 31°C respectively. When the cytopathic effect (CPE) of TO-2 cells
was observed, the culture fluids were inoculated at 1:100 ditutions on fresh cell cultures.

The subcultures were then repeated at least 3 times.

Virus identification

Virus identifications were performed by electron microscopy and serum neutralization
using Anti-IPNV AB, VR 299 or SP hyperimmune serum described by Ueno (1984) and
Medanial (1979) respectively.

Virus replication

TO-2 cell line were used for the replication of isolated virus at different incubation
temperature ranged from 10 to 37°C. The cells were then observed daily for the presence
of CPE after inoculation of viral scolutions. Eel virus European (EVE) was used for the
control experiment. Each experiment was performed at least three times.

In vivo studies

The pathogenicity of virus was tested for healthy loach (M. anguillicaubulatus). Fish
weighing 10-15g each were injected intraperitoneally (i.p.) with 10°TCID,, of Virus in 0.1
ml L-15. Five groups of twenty fish each were injected with LV-1 and five control groups
receiving only L-15 and 10'TCID:. EVE respectively were also performed for comparison.
The fish were held in 100 £ static water aquaria at 25-28*C an‘d observed daily for mortality.
The dead fish were processed for viral isolation as described above. Each experiment was
performed at least two times.

Reselts and Discussion

Virus isolated from loach is icosahedral morphology with a diameter of approximately
70nm (Figs. 1 and 2) and disignated as LV-1. These observations showed that LV-1 is
morphologically Similar to EVE (Sano, 1976) and IPNV (Wolf, 1966). However, when the
LV-1 inoculated cells were incubated at temperatures between 10-37°C, CPE occurred at 18-
34°C (Table 1). In comparison, CPE was only observed at an incubation temperature of 18
or 24°C when EVE was used (Table 1). Itis interesting that LV-1 mutiply at an incubation
temperatures above 30°C which was very rarely found in other fish viruses (Wolf, and Mann,
1980). Recently, several viral isolates obtained from cultured fish in Taiwan could also
mutiply in cell lines with an incubation temperatures more than 30°C {unpublished data).
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Fig. 3. Culmulative mortality of loach infected by an intraperitoneal injection
- of LV-1 at a concentration of 10* TCID,, and maintained in a water
temperature between 25 and 28°C.
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maintained in a water temperature between 25 and 28°C.
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Table 1. The Occurrence of Cytopathic Effect (CPE) in To-2 Cell Line Following
Infection of LV-1 and EVE Viruses at a viral concentration of 3.5x10°
TCIDs, Incubated at Various Temperatures

hours after Infection
Tempera- 24 18 72 96 120

ture Lv-1 EVE LV-1 EVE LV-1 EVE LV-1 EVE LV-1 EVE
10°C - - - - - — - - - -
18°C - - N = - + - + +
24°C - - - + +
28*C - - + — + - -+ — + —
32°C + - + - + - + - + —
33°C + - + - + - + - + —
34°C + — + - + - + - + -
15°C — — - - - - - — - —
37°C — —_ —_ — — —_— — - — -
+: CPE was observed —: No CPE was observed

Each experiment was repeated at least 5 times

Using cell nevtralization technique, the activity of LV-1 was neutralized efficiently by
hyperimmune serum prepared against EVE and IPNV AB serogroup. However, no neutra-
lization ocurred when anti-VR 299 and SP 1PNV hyperimmune sera were used. These results
showed that LV-~1 is very similar to reference strain AB IPNV or EVE. Studies are in
progress for the biochemical analysis of LV-1 and the result will be published elsewhere.

The cumulative mortality of loach infected by an 1. P. injection of LV-1 was higher then
those receiving EVE and L~15 only (Figs. 3 and 4). Viruses including LV-1 and EVE were
reisolated from dead fish in each experimental group. Our previous study revealed that
Birnavirus related to AB strain of IPNV are widespread not only among eels but other
cultured fish including tilapia and carp in Taiwan (Chen er al., 1984). Although LV-1 is
closely related to AB IPNV and EVE serologically, the results of infectivity and pathogenicity
may suggest that each was unique. Further work is needed to detect the infectivity and
pathogenicity of LV-1 against other cultured fish in Taiwan including tilapia, carp and eel.

foX B E

FRBGTH S RMD MHAFE LV-1  BIRETIRSS R N BRI o

LV-1 % RS+ Em s » ERO8 0nme FRERZERET OB IPN 45
T2 Ab mﬁ%&l??ﬁiﬂ&l o KRB 25°~34°C LS TO-2 MIMLKE 4 HM® BB L (Cytopathic
effect) o JEREEGE LV-1 KR4 » * RRVIECHRBENHENEY EVE f&i‘*iﬁﬁﬂﬁl‘ﬁﬁﬁ °
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Abstract

PR

The ovary of Clinostomum complanatum was not capable of developing before the ]
flukes had got the nourishment from its host's blood. On the contrary, the testes
developed almost immediately after infection. The mature vitelline cells appeared
60 hours after infection. The uterus would not have eggs until the vitelline became

fully developed. The time necessary for completing the total process of the matura-
tion in C. complanarum was about 72 hours in heron’s mouth. The amount of eggs
in uterus seemed not to decrease as the flukes grew. This evidence indicates that
the fluke was likely not to release its eggs from time to time. The flukes would
release eggs only when they were irritated or pressed by the food of the heron.

The life span of worms was quite variable in heron’s mouth cavity. Usualily,
the number of the worms decreased 15 days after infection. Most of the worms
could not live more than thirty days. But a case indicated that the worms could
stay in heron's mouth cavity up (o 60 days. From these data, it is proper to stop
culturing the 2nd intermediate host of C. complanatum for at least two months when
there is the outbreak of this parasite disease.

Introduction

The yellow grub, the metacercaria of the Clinosiomum is a common parasite of fish in
most parts of the world"+***'* In Taiwan, loach and ayu were also reported to be
infected with C. complanatumn*>". It is well known that 1o block the life cycle is one of

* Department of Biology, Fu-Jen University Taipei 242, Taiwan, Republic of China. Hi{- A M4 thm x
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the best ways to control the digenetic trematode infection. Thus, it is essential to realize
the life cycle of the yellow grub before the control measures are carried out. Lo er al.
(1982) have reported the life cycle of the C. complanarum in Taiwan. The first, second and
final hosts of C. complanatum in this area were also identified®. Since herons are responsible
for the trammission of the worm's eggs into water, it is important to have the data that
show the life span and the development of the worms in hcrbn as the present study. With

these data, the control measures can be well designed.

Materials and methods

1. Excystation in vive

A heron was forced to "eat” an infected loach by putting the fish into the esophagus
with a plastic stick, and then pushing the fish down to the deep esophagus with the hands
around the neck of the heron. The heron was set free and usually it would vomit within
2-3 minutes if it took food unvoluntarily. The fish in the vomit was picked up and
observed for the excystment of metacercariae,

2. Development of Clinostomum complanatum in vivo

The loach naturally infected with yellow grub were obtained from the Chu-Pei Fish-
Culture Station. The heron was fed with infected loach, then the oral cavity of the heron
was check every ten minutes to insure the exact time for the excysted parasites to appear
in the oral cavity.

To study the development of flukes in the heron, lukes were removed at two hour
intervals for whole mounts. For whole mounts, the flukes were washed in distilled water
then transferred to slides and fixed with AFA with little pressure. Ten minutes later, the
flukes were placed in a bottle with AFA for 3 hours. Following the three changes of 70%
alcohol for washing, the flukes were stained in Borax carmin overnight, destained in weak
acid alcohol, dehydrated in the alcehol series and counterstained in 0.05% fast green in a
952; alcohol solution. After 2 changes of 100% alcohol, the flukes were cleared in two
changes of xylene and mounted in Canada balsum. For histological observation, the flukes
were fixed in Zenker fixative for routine sections. The serial sections were stained with
Delafield’s hematoxylin and eosin, then observed under the compound light microscope.

Observations and discussions

1.

It seems very likely that the metacercariae were very sensitive to the enviroment of the
digestive tract of the heron. Many metacercariae had already excysted and squirmed over
the surface of the fish just after being vomited. Most metacercariae remained in cysis were
also squirmed violently inside. Fiftecn minutes later, almost all the metacercariae in the
vomitted fish had excysted. The effect of the digestive tract of heron is like a trigger
because the metacercariae could continuc excysting after the fish had already been vomited.
The mechanism of excystment in vivo will be discussed in the following.



