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Abstract : A systemic study was performed to elucidate the effects of Co60 irradiation
on maturation or fecundity of Trichinella spivalis by assessing from parasitological,
morphological and immunological points of view. Pieces of muscle tissue of mice infected
with 7. spiralis were irradiated with Co60 at doses of 50, 75, 100, 150 and 200Gy. These
irradiated tissues (Experimental group) and non-irradiated tissues (Control group) were
fed to healthy mice. Half of the mice were sacrificed 6 days after the ingestion. The
number of adult worms were counted and subjected to statistical analysis, which disclosed
a good correlation between the dose of Co60 irradiation and worm damage ; the higher the
dose the more damage parasites had, and no adults were recovered if the tissue had been
irradiated with more than 150Gy prior to infection. The same tendecy was true for the
histopathology of the intestines of host mice ; the higher the dose the less tissue damage.
Circulating antigens of 7. spiralis and antibodies against 7. spiralis were detected in every
serum examined by means of ELISA. The remaining mice were sacrificed 30 days after the
ingestion. The numbers of muscle larvae were counted and subjected to statistical analysis,
which disclosed a good correlation between the dose of Co60 irradiation and worm damage,
and no larvae were recovered if the tissue had been irradiated with more than 75Gy. Higher
concentrations of circulating antigens of 7. spiralis and antibodies against 7. spiralis were
detected in the serum samples taken with muscle larvae. Thus this study established that
Co60 irradiation of more than 150Gy caused complete damage on maturation, and that
irradiation of more than 75Gy caused complete damage on the fecundity of 7. spimalis.

Index Terms

Trichinella spiralis, Co60 irradiation, prevention of trichinosis, circulating antigen, circulat-
ing antibody
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Table 1. A summary of dose of Co60 irradiation in
each experiment

Irradiation dose (unit : Gy)

Preliminary Experiment
experiment 1 and 2
Control group 0 0
12.5
25
50 50
75
Experimental 100 100
group 150
150
200 200

AR L, ATB®CHLL, MR oEEdg R aiEH
2, HH1 7 7 2R FET 2 HRETEE L.

@ ERIRE - PUiEfoRE

<~V ABEKE (BE6HERIV30 A B LER
mzL, MFORERBERIE 2 Y~ F 1 v F enzyme
linked immunosorbent assay (ELISA) #:CHIZEL, #
{0 JITE 2 82 ELISA % FlvWTfT e - 7o,

{#v P4 v ELISA %>

BRYLE & # B9 % 7o o ic ELISA i microtiter
plete (M 129 A, Dynatech ##) #FH\>, well IZihR D
HEER Y ¥ ¥IgG % 0.05M, pH 9.6 d carbonate
buffer (coating buffer) T 40 ug/ml &72% X 5 FHR
L, %100 ul Ah, 37C, 3B CcEMEILERT.
1% BSA (bovine serum albumin) %<4 A 7% coating
buffer % 200 1 A, 37°C, 60 4T well EEmOEH
JER & % BSA T blocking L, RICHMA&KIMES 1%
BSA #&its pH 7.2 ® PBS (dilution buffer) T&HRL,
D 100 ul #Ah, 37C, 60 HRRIG S . THEICH]
R DT BT TYERL L 7= peroxidase B HIIEE R v v
IgG % dilution buffer ¢ 1 /300 &MWL, % ® 100 ul
AR 3TC T HERIGE . UEZThZThoxs
vy 7 D¥I D 1c0.02% Tween 20 % & s pH 7.2 ©
PBS (washing buffer) T+4H& &R v L. EE
& LT o-phenylene diamine (OPD, F¥t#iz#R) 10 mg
% 0.2 M dibasic sodium phosphate 25ml & 0.1 M
citric acid 25 ml DEAWRICHERE L, FERERIC 30 %D
BRI K % 10 £l 1%, OPD #IE#ALL, well i
100 gl ANBERR GRS @70, KIS 20C OREE A
TR, b 5 ¥ 304 #1100 41 @ 3N -sulfuric
acid TG FIE E R, TORIGEY % 5 XKERH
(FEPFE 500 nm, EIPEFH 610 nm, MTP 12A, Corona )
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CCERKERRIE L fe.
{[E# ELISA >

e RS R R % coating buffer 12T 20 ug/ml &
2% X 5 WHME L, 96 7 microtiter plate @ well i 100
ul A, 37C, 3EMCEMELERR. &b, well&
HNDOEHOIHFRNBE R S 7ed, 1% BSA &
1¢ coating buffer % 200 xl inx, 37°C T 60 FRIKIE &
o, KICHAKIME %R 1 % BSA & &t PBS 12T 1/500
CHFRL, 2hx100ulinz37CT07EREZ €
fo. EFRIZ, peroxidase BEfBHi~ v & IgG % 1 % BSA
ZEe PBSIZT1/200 2FRL7=d D% 100 ul 0 2
37C T 60 ARG S @i, Ll EZzh L h o RIGERE o#
I washing buffer T+ ¥k D E Ui, BE &
LTOPD, 10mg % 0.2 M dibasic sodium phosphate
25ml & 0.1 M o citric acid 25 ml DEAWICHEMREL,
ERE RN 30 % DEELAKFREKE 10 ul f0 %, OPD %
FEREAL L, well i 100 ] AWBRRIGYRE S&h. K
JEE 20C OREEMN TR\, B x 5 & 30 41 100 xl
o 3N-sulfuric acid TRIGEHFIEZ ¥, TORIGEY
DBEIE & HIHEF T TRIE L.
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Fig. 1. Schematic summaries of experiment 1 and 2.
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Fig. 2. The effect of Co60 irradiation on the matura-
tion of 7. spiralis was assessed by counting
the number of adults recovered from mice.
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(1) BRYEEER 6 HE D~ v 2 BT R (5% 1)
O =~y 2ABEADOIRERRE (Table 2, Fig. 2)
250 EOIEFORERGREBEOHRE I hic= T 2D
BEXD, 2v e - B (ERHEB TI11168£70.8
EDREREENEIN X iz, 50 Gy B OIEERL R
EREOFEEhc~v 2D0BEI Y (B0Gy BERET
13)146.2+25.0 EDEBHRBELAEN S hie. 75 Gy &
8% T114.8£49.5, 100 Gy RE BT 50.7£21.5 & &
b, BHEMNS L D LERERE R b RERE RS
L, 150 Gy LI RSB T, £ REAERI L 7t
5. 100 Gy M TRHHO <~ v ABER L hEIR S i
RERMEREYEFEACL, EFEMSECHETS &,
2V b e — AR TIIAEERACRRO TERFR, AE
DREZERR BRI, 75 Gy BEH T TERNFTR M
FOROWD, WEOTEHEH T, 51100 Gy B
BTN RNIBAET DA TH -7 (Fig. 3).

@ ELISA LI X B1EBRHURE B X OHU4(MH 0 Wl E
MR

~ v AMEFOEERGRERIURE LYV F A v 5
ELISA #:CHIZE L. 500 nm D ARG X 5 WIEE
(0.D) = v b e —AFET0.21120.080, 50 Gy Rst
BT 0.281+0.060, 75 Gy R&TEET 0.237£0.049, 100
Gy F& 4t B ¢ 0.250+0.114, 150 Gy I8 & # © 0.232+
0.094 3 X 08200 Gy RSB T 0.217£0.122 TH h, =
Ve - ABERED TEERBEEICE W TEROERR
Bish- e (Table 2, Fig. 5).

Table 2. A summary of results of parasitological and immunological examination at 6 and 30 days after

infection

6 days after infection

30 days after infection

No. of adults Circulating  Antibody titer No. of larvae Circulating  Antibody titer
recovered from antigen . recovered from antigen
intestines muscles (Ig)
Control group 168.8+70.8 0.2114+0.080  0.084+0.028 2931.2+1090.3 0.45740.129  0.539+0.091
0 Gy

(n=16)

50Gy-group 146.2+25.0 0.2814+0.060  0.109+0.058 716.3+£521.7  0.409+0.114  0.619+0.331
(n=16)

75Gy group 114.8+49.5 0.237+0.049  0.098+0.014 0 0.24740.058  0.278=40.166
(n=16)

100Gy-group 50.7£21.5 0.250+0.114  0.082+0.031 0 0.265+0.062  0.13940.042
(n=16)

150Gy-group 0 0.2324+0.094  0.082+0.008 0 0.21940.092  0.100%0.036
(n=16)

200Gy-group 0 0.2174+0.122  0.07440.010 0 0.211£0.140  0.12540.073

(n=16)
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Fig. 3. Light micrographes of worms recovered from intestines at 6 days after infection.

A : A female adult worm recovered from the control group mouse. Numerous embryos were
seen in the uterus with normal appearance of female reproductive organ of 7. spiralis.

B : A female adult worm recovered from the 50Gy-group. The uterus containes embryos, but
their morphology is different from that of normal ones. Each embryo exhibited irregular
shape.

C : A female adult worm recovered from the 75Gy-group mouse. The number of mbryos are
decreasing, and each embryo exhibited more irregular shape.

D : A male adult worm recovered from the 100Gy-group mouse. At light microscopical level,
male worms generally exhibited no prominent morphorogical damage even after 100Gy
irradiation.

E : A female adult worm recovered from the 100Gy-group mouse. The uterus collapsed after

Co60 irradiation of 100Gy. No embryos were seen in the uterus.

T < 8 ELISA % T = v 2 EF O HjEE
REEMERAE L. Z20EER=2Y b v — ABETIR
0.084+0.028, 50 Gy FB&HE T 0.109+0.058, 75 Gy st
#£C0.09840.014, 100 Gy B&HE T 0.082£0.031, 150
Gy IR & B 0.082£0.008 % X 08200 Gy IR 45t & T
0.074£0.010 TH H, WThoFFHIEL, TOEFFHIC
KT HEEDOEETRD -7 (Table 2).
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Fig. 4. Histopathology of small intestines infected with T. spiralis. i
Figs. A, B, C, D, E and F show H&E sections taken from small intestines 6 days after inoculation of
irradiated larvae at doses of 0(control), 50, 75, 100, 150, 200Gy, respectively.
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Fig. 6. The effect of Co60 irradiation on the fecun-

dity of 7. spiralis was assessed by counting

the number of muscle larvae recovered from

host mice.
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(2) RZ30 HEo~v 2B+ A& (5% 2)

@ AP HEESH R (Table 2, Fig. 6)

250 EOEHEDRERDBOBEALFZ T2y b r—
ANEED= Y AFW 1 75 ahX b, 2931.2+1090.3 £D
SHRAEIR X Tz, & OFIX50 Gy BEFETIX716.3+
521.7 WA L 75 Gy LA LRBSH 2 Z 1= RERFE T, 4
HAL L BEIRTETE 2 RN E L ied o BEEIVRE
i,

@ ELISA ¥RIC X 5 TRBRHLR E 3 X OHLAAM o RIE
#E8 (Table 2, Fig. 5)

ELISA BRI & ) = v R MIEF BT HERLRE O
WERT o7, HARCHESR EREHIhicav e
—AFEDO <Y ADIMFE & 50 Gy BEFHDO < v 2 0 MiE

Fig. 5. Circulating antigen obtained from experiment 1 and 2.

CEWT, FREN0.457+0.129 % X 180.409+0.114
DEIE (0.D) ML, ZOEFSGERIEH SR
Tl o e DEBRFECIN, FRICRETH - 7.
FEERIAEMIE o\ COREIESR L
FEE 50Gy BREEE T, FhFH0.53910.091 X O
0.6194+0.331TH b, fbOEERM (75Gy BHBE T
0.278+0.166, 100 Gy JR&#ETI% 0.139+0.042, 150 Gy
FREEET 0.100+0.036, 200 Gy BSEET 0.125+0.073)
2 bREBEME%RR L (Table 2), HAEMMIzi T
LEBHEELRACERRRE bR,
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Fig. 7. The effect of Co60 irradiation on the matura-
tion of 7. spiralis was expressed as matura-
tion inhibition index, and ploted on the dia-
gram. .

Cylavir—AHOHA L VBB IhBEHEE

E,  ERBOHH L VB S h 4R
OERICHEL, Fry P LTHRBE, Fig. 7 & Fig. 8
DI FHELBHEORNBME K LT, BRBAEERTIL
FEBIFREL 0.898 5 X ONGhHEE HREE R T1L 0.768 DE\»
FEBAREMRAVE B iz, Wilcoxon B % T R
FRELTAHS &, RAEERICBEIL T, 100Gy Lk
REFEN = v b r —ABRICH LT P<0.005 DHERTH
BEND Y, ShlE HEER T, 50 Gy L ERHEE =
vir—= AR L TRAT L P<0.005 DR THEZE
RBDLENRIN, 20+ 60 BRFIIEEROFRE #H
ELTWHEIMEE I, FREERER, 150 Gy L
LREINIBE, BRELRRE S HBEARRETE L
TebE L, 75 Gy Ll EBE S hicGa, 5 2 iR oEER
GENEL Bl WETHS. hITED TR
DEFERERL 5. 75Gy L RS CF 2 ROl
FEHRENE L Bioleh o eFEIL, 75 Gy X 08100 Gy
RS S MR Bt~ v A BB CRUERIE Lk,
BEACEEDOTFERFR « MEIERTE b o cE
(Fig. DX W ¥WiT5 &, BHEEZIREELBRORIE
ETEMANEE R Z T LR EMT TS, BYSHR
NBERNTHRRIE LB b7, SREHHT S
ARG BEIC X b HEBEERE T AEE S hic e d T,
COBEEY S b TOREEROSEE, 150 Gy Ll LIRS
PLETHBH T LRI L.

Chiz—c a0 A, MR X D B RREE
BETRTVEWIRRDE 2 e —KTHERIBR
THBH. LR X 5 L, TERGROBEHFHIER I 750
Gy TH 1?2, 200Gy TIIHEERE R IZENFERAE T Iz
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% LARVA-PRODUCTION INHIBITION INDEX
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Fig. 8. The effect of Co60 irradiation on the produc-
tion of larvae was eéxpressed as larva-
production inhibition index, and ploted on the
diagram.

W B 2o 200 Gy RS ER RS RIEEEE LM
JOFIBATHEIDEFL WS EEbh5. fillk
7 AR T, BY6 H B OB OEERLRER
PURER %D L, 200Gy BAH T b2 v e —AR L
EREOHNFEEIMBHE IR TWBE0HTHS (Table 2,
Fig. 5).

EERBRRC LD, —BICHEE TR RE G 2R
292029 P EE iz B LT3 G, M, E, A 7 5 A0l
i > EFHHE STV 5292, 196G 7 5 ADRIGIE—
B AETH D, RGP B EoERE N T
DEFNHZ LB, Th ORI L7 5 Hik
RIS % HUR 2 A AL R R E 3 & Wassor-
me 21z X v Group I, Group Il & &4 & h®, Ff—
7, REEBLFRSERICHE S Takahashi £ic X b
rapid responding group (RRG) #iR, slow responding
group (SRG) #IR EHE I LT3, COZEIEE
HORREDOATS & 5D B, ARRCX DEG6 HAK
Bt X W - BB R ITA 1381 RRG #ifk (Group 1) i@
HYL, B30 BB I hchigERAE MR
SRG #ifk (Group II) Y+ 5 b D L EBhh 5.

SRG #UR IR M ICE %, RRG FUR G ICIRER
HTHhiEx DIRRIUR L TERCEE T 5. REE
BB X X, RRGHIRD 272 b D #4513 phos-
phoryl choline 2RI EFHIC /- T B b D EHES
h T35, RRG HUR I« DIRR L ZERIGET 51
DRI~ 7 ADHKERFABTREREVNEETHS.
TR HRERTHIC SRG HROXERS THHRE
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