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S37}hES A A6 QoA A L B PET
(EL) Z7te] dhgt A= 3
H o‘___]‘l)* OEHOS]I)**, 7J 312), _5.‘] ﬁfﬂ), }]ﬂi]), o“l_ff‘ﬁgl)

Aegm st s gEstad ¥ ErydTal Addds ot Helstmad?),
P g g et 7| e w3 ‘
FEEE 23S 394 AW W=7 (intraepithelial lymphocytes: IEL)2) Z3ts 3
o] ARAAE deoldr] ¢35l 3= (Sprague-Dawley)ol| 3 G-f-55 AY A7l & 59
e 70971A £ A=A IEL 42} ¢4, V/C ratiofvillus/crypt ratio; -§-=/49t2] v]) S&
Tastedcl, o 3fE2 2¢ (Plecoglossus altivelis) ol 4] & 53le] 2= 157tele ztz} 3, 000704
AT ZAENFEL FLA AF 3ol Y dE2Tes AMgsdnt 2 5d, 109, 159 24
d 2 70l 2t 3ubely HAA|Z] S 4k oJF FSoA 22 HSele] YWog A ztsl
QL. Giemsa J4% F we|dd fd3) 4 [EL 5+ 2 929 WEe AAx o8 Farsiart,
32 f&3) A9} F4], V/Cratio?] 7h4 £& §AOF 6}— Ay 2. 2k F 5964 159 4}
olell 7b4 Alslglod 74l 2494 ¥ev A3 FBHYCH ELS 3 27| Az F7t
gt Ao AH A R2Fuc) histdclrt, AW HEa g7 oA Frhekg e
iz T4 [ELS )l 5E Aau)zel 72 2e gajstglont, 49 &7]ole @e IELe] A4tz
F9| @Bl 2R Bxsbe Ho] Bolspyrt. olet /éol 5117}%1%7 #hA vege
[EL 4= 2 9)x)9] WE2 Ao A8 Az LAY Fdo] Y&-& & 4 AUt

M OB

S37PFT 2o Gl =g s A2F7

HPE 3, o|F AT W AP AhsE o]
%) ¥-33} (family Heterophyldae)2] #A&3 F 3hv}
ojck, o] Fol 23 FAPAE BE AA B
/A 4 FEFAY 34T FoE ded)
T, WelseRe AL FE 45 9 A
2} FAlE Roln JFAEY AHgo] /A3 e}
Wb &oh(Chai, 1979: Lee et al, 1981: Kang
etal, 1983). =3 A IZelA] whAES) 7H4ar}
AT v, ol AdY 4w peo] &
Roz Bugt v} ek S 9, 1983).

A o] A Foids A E oledx Y7
ZAT, HIAE B o9k AlEsE R
olF 714 B £E AN, AAH AT 7])A

s =EAS 19949 98 64, A 19949 11
4 289

“EA 28 Az

@R 3EUGE e 7

o Fel F= %Xﬂﬂ—- HETe A =z
(intestinal intraepithelial lymphocyte, IEL) 2 33}
R A 9\1E+<Ott0, 1973: Ferguson, 1977). %
v A AR AFe) MERZ Bolis o]F IELS
Hol d7f 4F, dHo At e W BT
o5 Z’|% s)9 (Ferguson, 1977), 7|¥& oz
= &37|AR AR o EA. AT, ﬁ]-°]‘?ﬂ" 7]
A5 Fol 9L 0 el 299 Aoe 24
F gltk(MacDonald and Ferguson, 1978:
McGhee etal, 1993).
ofe] 7k4 &<lel o] IEL 9] wige] Hit=
Qe 7143 el doIME B3] A 43
Giardia 1544 IEL 4] Ws} 4ol tshe) He
_‘i’__x_7P sl ch(Parvati etal,, 1986). 12{v} "L'E-%‘-
F A9 oA LS 7ol 412 WE 5&
44@ TES A ZelE 4 ek, wapy o]
AE39) Bt 8724 ES 2N WA 4
72}"1] vehus AW 2k3ete] [EL =~ 9 IEL
31219 WE Sol vhal Lok} Ayt
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EREUET

AEf T AYFEASAAA AJSH AF <k
100 g9 Sprague-DawleyA #3z <zl 18utg] &
Ao Ageiein. Add: s Fid A
7} 8t FellA AA g 2o (Plecoglossus altivelis) o)
A dahEses oFvlelEFEe IAGFFL B
glsleich Felgh AgaE2 A 22 3.00000
A AF A7, A9A7]1A 4L 3REE o
7o sgich 7 & 5. 104, 154, 249
2 704l 77k 3ete|d ASgayem HAAF]
F MEstd . 7 A AlelAH(FEoREE
5 cm) ¥ FA(FELEYe 42 100 20, 70
cm)el A Aol 3 ecm Hxze] AxaAL Zz A9

RzAL 10% F4 ey S84 77
EAbe] A=l #AHE AA 5 um FA A
Azreld 1 Giemsa J4& Ald3tddct. &2
709 F FAAA FAdF ez HAL Azt
ghod k.

ZdE e Ao deM= AR E A
zA 9 wegd HIE PFaslgz, APy A
ET o4t FE/AY Feold »(villus/crypt
height ratio; V/C ratio) & ZAsl¢{ch. Fea=A
A AEA Wl o)A AglE A %L A

i oo 4 5

Ao g 5 (agranular IEL) %S A€ste] 4004)
wigolld 500709 AP AE} [EL 5 2AS)
gon  Ferguson and Murray(1971),
MacDonald and Ferguson(1978)2] e wlz}
100709] A A EG [EL 59 JFH2 £A3)
St =g LS el IELY 22X HAE &
ol yial A A EL] Hg J|Foz o] A
(basal) . #3539 (intermediate) = Al=3R
(apical)®] 3d| $|A= iyl Do EEEE H
ZT9 vlE&& AR

4

1. =2

S.F7pelEe ZHdER] ok 3] Ale)R|A
B A9 x=3 AHAAM = ¥lad Y7f 23 FF
g gRET w2A ZF eld® Ae 5 AA4AE

9 47L& Holm ¢g]edtl. V/C ratios A=
3.5 Y9leleivh(Table 1). Ao} Exjsle
IEL =% Aeo)A|AelA B 9.47), FTaEe ¥
ol wet A2 FF 11.370, 11.470 & 11. 7787}
FA=EAH(Fig. 1), A <] 5 [ELS AA)s A 2]
7Z1A= el 90% Axr) BxEd e, 10% A
Fybo] SFH R o Alxtof 9] A]8l%c}(Table 2).

Table 1. V/C ratios in the small intestine of rats infected with M. yokogatwai by post-infection days

Day after V/C ratio?) (average value)
Mean

infection Dub) Ja Jb Jc
Control 3.5 3.3 3.6 3.7 3.5
5 1.8 2.0 2.6 2.3 2.2
10 2.9 2.5 2.6 2.1 2.5
15 2.6 2.6 2.5 2.2 2.5
24 3.0 2.8 2.6 3.7 3.0
70 2.8 3.2 3.0 2.5 2.9

alvillus/crypt height ratio. S.D. did not exceed 1/3 of the average value.
bDu: duodenurm, 5 em posterior to the pylorus, Ja: jejunum, 10 cm posterior to the pylorus, Jb: jejunum,
20 cm posterior to the pylorus, Je: jejunum, 70 cm posterior to the pylorus

Table 2. Location of IEL within the epithelium of small intestinal villi in rats infected with M. yokogawai

Day after Frequency (%), location of IEL within the epithelium

Infection basal intermediate apical

Control 89.9 10.0 0.1

5 73.0 25.8 1.2

10 82.8 16.3 0.9

15 80.0 19.1 0.9

24 86.5 12.7 0.8

70 86.0 13.6 0.4




2. Zd 59T

237 945 % T 5dA 2 337 4%y FEE
2% 9% 47 (villous atrophy)-¢ wglow] 7
Aol 34 F718 fEe] 3ol Syl
#29 F3}, §F Tol FAHUTS. Aoke 34
5 27 (crypt hyperplasia)S Bk, V/C
ratior 4% 47§ ~r~4 HBE 2.28 ehgen
(Table 1; Fig. 2), d¥oA= 2.0& JA Z3t=
XL = "71"1] Hue] w4 AF}E o 4
Uk, [EL = Alo]AAe A H# 10.57), &
ol M= 2z} 3’3% 13.870, 13.17) ¥ 15 4742
Aslo] 7] 27)o dAHel F7) kA B
3, o]F [EL dj2Folr] F2 A4 xe] 7]
A5 BEsts A= 22 (Fig 3), 27%7F 3
= Re} ARRMo) R¥sie] (Table 2: Fig. 4-6).
A A4717t 7 =2 ulgg [ELe] 3 Fyy
2 AET AR NAE) 6 9A3 ALz vehgt
‘4. AT Foll A= IELY Z7H% ofe} wlAz
Z7t= FEsld ) (Figs. 5 & 7).

3. #He 0gE

9 1090) HAA Aol G FA 243 ¢
A g8 B8 24, §Y 5ol o8 een #
597 §2 AN 2EL AgaLen £
7o A4S Basdnt AL FLE o83
g A4ke] AR 8 D5 Wl 4
FoHL 2le s sl Ak 1200 )
4 B9 F2 24 Pubel o8 7 &

d% B, A o9 Fadsde wlAzs} 4
23] FrlH e oldeh(Fig. 8). AAAF < V/C ratio
<= 2.5% We] APFY-E el ont, 4e)x)
Z B = 2,98 veld zhed 5T H]ﬁﬂ B
Weol A3 IBEE AL B F9ct(Table
1). IEL2 Aleo[A|Aell M HF 8670, FA A&

Zhd {4 11,370, 9.078 2 8.3707) BEahe] o
7o vle] tha FAH FE BoFoH(Fig.
1), & gals]ze) Aa:Re x5k IELe] W]
2 thA] 223}y A)Abslelc(Table 2).

4. 2+ 159F
Aol A Aol A7 gxe] A}
+8 ol FaA= o T 1AW RFe
Wz zhaEgith V/Cratior 7 1097 ®)
2% Hr 2 fAHg(Table 1), [ELE A 7+
712k & 4R DaE ekiAke W B (Fig. 2).
AAE 749 109477 vl (Table 2).

5. 2% 242 W 7+ 70T
ES By Weld FAE Fe7) R
2T 95 24 $F $F 5o Wde] W4
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3] sk3tElgla, V/C ratiort 3,02 vielue] =W
o] FEE Y& ¥ Fch(Table 1). 74
244l A 2] IELE AlolAl#ellA HaF 10.970.
FANME ZH W 8.97], 12.9 % 9.17=
Tawe] Awo] By IELE oA Fr)s)
= A% e 2 704 FolAe] IEL
AelA A AFE 11.57), TAANA= 42 37
10.970, 12.970 2 13.57}7} £235}e] zhd 24
T dr} o7t Erlsteleh(Fig. 1), A 29) 717
ol ¢33k IELY 848 i) v]sgk 5F
° 2 3E= 9} (Table 2).

0 F

]

ﬁiﬂﬂl{r%wﬂ FAR A9 AelAAA FA

2ol slold 2 AS(FR 24, 2F s
FU 5 oz 2y e da 24 5
HE e 27]%E g Al delges 7&“’3
1544717 A &=vp7k 7l 2494 FEle b
FEEE oFFE Holr] AFsisdct. wHHe] oA
HEHE olfe B A wiEEI dFe] 3
7] dEez g9, o] A% s@rlESE
A e AP FEelA olv] #E Hug Ay
¥ (Chai, 1979 Lee et al, 1981 Kang et al,
1983)% 71&x o2 FdT oFeoldet.

ARAbs] Zof] AAlA e 7 ZAEe Yz s Z,—-.

[EL2 M& o8 Z¢& 7H4l Tﬂr%hP HETE
TFA= ddoem A7) it 71 Beste 31—

=
—

©; §om posterior to the pylorua
®; 10cm posterior va Lhe pylorus
A5 20em posterior %o the pylorus
45 TOem posterior to the pylorus

]
1

s

=
i

intraepithelial lymphocytes
per 100 egithelial cells

-
=
lon

74

005 0 15 24 0
days after infaction

Fig. 1. Chronological changes in the number of
intraepithelial lymphocytes (IEL) at 4 different
portions of the small intestine of rats (5-D)
infected with M. yokogawai, In all of the 4
portions the IEL number increased rapidly at 5
days post-infection (PI), but decreased to a lower
level than day O (control) during 10-24 days PI,
and increased again up to slightly higher level
than day 0. Values represent the mean IEL count
among 500 epithelial cells in 3 rats, S.D. never
exceeded 1/3 of the mean value.
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Aeg odeld 9lct(Klein and Mosley, 1993). o]
=L IgA § A Yakg F8 gL ® s LPL
(lamina propria lymphocytes) 3} 22 Z A A4,
7|3 = o] BA} EoAES Fo|= NK(natural
killing) activity, LAK(lymphokine activated
killing) activity 5-& Yehli= 71& F2(Chal
and Lillehoj, 1988). cytotoxic T AZ2X2) 7%
< 7Rz dde Ze] A <€A ¢k (Klein and
Mosley, 1993; Lillehoj and Trout, 1994).

o] E [ELE At Fd &% HE+4 dFE
< AAsE | a2 HAs el A AEe 7
A Bof REEFciy ot (Darlington and Rogers,
1966). £ A= wf+-£e Fd 713t T
[ELe] 7)A¥e] EEF= 2748 vge), 8371
AEF Y 2719 5UA e AdHAEY HF
Wil abEHoel AdEe® FZ v]&(27.0%)9
IELel Rxslqlet. o|9} o] =3 Zd + Al
7+ Aztel wa} [ELS] £X A7 digde A
AL AR FWA JE=F7E LastekgEe] £
Qs Ao WRe ) olFstx eS A
Hog ARtttz AZEc.  e]& IEL9]
cytotoxic T Al Z 249 7154 vehllz] 1% Ao
o} 7t &3}, AAE Owen et al.(1979)
Giardia muris®] w92 A% 7+dA] [ELe] A3
W7ol A WA = ZA(FFF) ol FEES 3l
x 478 BAsly [ELe] A9 SF %o g o]5dhy
715 e APAQ "] AL FAY b5
e Aapstelct, e £ AdelAe Wil &
FekAt A $aEe] 9l IELE 41317 o
25},

B AelA [ELE 34 27]d dAHez F7}
st ont, Ao AWHAA dxT stz 3t
Astglrt, 3AEE w4 oA S0
< & = A (Fig 2). 71AFY AW F9A
[EL 2] W% ofihe vl$ cpadaiAl maide] $
t}. 93l Giardiadl 79 fxke] s A
Atell 4] IELe] F7b&ebe Zlo]l 28x oz
(Ferguson et al, 1976), "< A% ZrdelAx=
Z+e  27e] At} (MacDonald and
Ferguson, 1978). =&|3 4132l Strongyloides
rattie] wkee g AY zFAA = FrrEekn
stgd ok (Carroll et al., 1984). QA Al%al
Trichostrongylus colubriformis] Guinea pig 713
Al (Rothwell and Dineen, 1972)v} Trichinella
spiralis®] ©}-$-~ 7+ A| (Ruitenberg et al., 1977)
ol IEL ol 2t ®Fo] F2sx @ecx
B skt

o] 2 Carroll et al(1984)8] A elA 7+ £7]
o) Asgpe B AgeAe [EL W% kst o ¢
Zglelch. S, rattio] ZFE® ehg~g] [ELE 739 2
almol] Al F7}E Bl F o F4slr] AlFE

epitheliad cells
=y
——

IEL/ 100 g i
L

=

0

¥ T T T
0 5 10 15 24

70
days alter inlection

Fig. 2. Chronological changes in the number of
IEL (average value of 4 portions of the small
intestine; Fig. 1) in comparison with the V/C ratio
(mean value; Table 1) in rats infected with M.
yokogawai. Note that the IEL number and V/C
ratio inversely correlate during the early stages
(5-15 days) of infection.

o FA 3580 HaAd =L W L3
HzFRach s, el FAd AdEe
Folle A FA3A Frtstadet(Carroll et al.,
1984). Hoste et al.(1988)2 T. colubriformis 3%
Al A e] FA4 59} V/Cratio Atelell s HAAEA
7} ok e Fpga) AEde] B WA
Az} ek Barapsict.

oAbz} o] 2 Z7|el dAHoEm FUINH
[ELS &4 3589 AA7] F Fywe] A A
7ol 237 F2dhe AL BolFy gk o
g @Ao] el lqle e ®iA AHwA Ao
o) w2 FAoR §uel S A Er}t FoH
© 23] (MacDonald and Ferguson, 1978) = =77}
H&d A7e) 2] WEez A4 £ 9l
o}, =3 g wAde g R ks HH
wSelgAy s xe FrE Eolda sttt
(Symons and Fairbairn, 1962). @e}lA IEL 2
Ao xE ERddy 44 £x e A
A N2} FF o 2ty « ELE Wi
A gZalr) gEezs sjagd 4 Aok

AAE. SF@}EE A FFAM FE 27
o] V/C ratios} IELS] <7} AAr@gAle] 95,
[ELo] AAm|A|Ee) & FwHye AFR= o]Fs}
= @A el 27)9) WY Wb Fejdke F2
279 shz Az, 2 Wde] shg AE
A7]ell IELY] bz} vepts 2ot H#3E olfF
us) 7] deale e A Ee wWa ¥u ohz} A
Z YolA [ELY FAHe 7153 o]5A7AE &

ofj

-l



Fig. 3. An epithelial layer of the small intestine of a control rat. All intraepithelial lymphocytes (IEL) are
located at the basal region (arrows) of the epithelium (x 1,200). Fig. 4. Three IEL (arrows) in a M.
yokogawai-infected rat, 5 days post-infection. Each of the IEL is located at apical, intermediate and basal
regions of the epithelium (X 1,200). Fig. 5. Jejunum of a 5-day infection rat. Many IEL (arrows) are
located near the intermediate region of the epithelium (x 480). Fig. 6. Two typical IEL (arrows) in the
jejunum of a 5-day infection rat. They are located near the perinuclear region of the epithelial cells. The
nuclei of IEL are round or oval (x 1,800). Fig. 7. Jejunum of a 5-day infection rat. The villi are severely
atrophied, deformed, flat, and fused, and the crypts are hyperplastic. Decreased V/C ratio and increased
number of goblet cells are seen (x 120). Fig. 8. Jejunum of a 10-day infection rat, showing two sectioned
worms of M. yokogawai. The worms are sucking the villi with their oral suckers. Some parts of the
neighboring villi were destroyed. and the villi show increased number of goblet cells (X 120).
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= Abstract =

Chronological observation on intestinal histopathology and intraepithelial
lymphocytes in the intestine of rats infected with Metagonimus yokogawai

Jong-Yil Chai™, Tae-Young Yun”, Jin Kim®, Sun Huh?, Min-Ho Choi" and Soon-Hyung Lee"

Department of Parasitology and Institute of Endemnic Diseasesl), Seoul National University
College of Medicine, Seoul 110-799, Department of Pathology?), Chonnam National University
Medical School, Kwangiju 501-190, Department of Parasitology3), College of Medicine,
Hallym University, Chunchon 200-702, Korea

The relationship between the intestinal histopathology and number and position of
intraepithelial lymphocytes(IEL) was observed chronologically in the small intestine of rats
experimentally infected with Metagonimus yokogawai. Fifteen Sprague-Dawley rats were
orally infected each with 3,000 metacercariae, and 3 were kept uninfected for controls.
Three rats each were sacrificed on the day 5, 10, 15, 24 and 70 post-infection (PI) and
samples of the small intestine, 5 em, 10 cm, 20 cm and 70 cm posterior to the pylorus
were taken. The samples were processed routinely and stained with Giemsa. The intestinal
histopathology was severe during the day 5-15 PI and characterized by villous atrophy,
crypt hyperplasia, and decrease of villus/crypt height ratio. After the day 24 PI, the
intestinal lesions showed some tendency of recovery. The number of IEL increased at the
early stage of infection, but decreased thereafter to a lower level than that of controls, with
progression of the pathological changes. Then, the IEL number began to increase again
after the day 24 PI. In control rats, the great majority of the IEL were located at the basal
region of the epithelium. During the early stage of infection, however, a considerable
proportion of IEL was found to have moved to the intermediate or apical region of the
epithelium. From the above results, it is suggested that the change of IEL number and
position during the course of M. yokogawai infection should be closely related to the
progression and recovery of the intestinal histopathology.

Key words: Metagonimus yokogawai (Heterophyidae), intestinal trematode, intraepithelial
lymphocytes (IEL), intestine, histopathology
[Korean J. Parasit., 32(4): 215-221, December 1994]
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