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Table 1. V/C height ratios in the small intestine of
rats infected with E. hortense by post-infected
days

Day after V/C ratio (average value)

infection  pyodenum  Jejunum Mezn
Control 291 3.20 3.06
7 1.24 1.23 1.24
14 1.42 1.56 1.49
28 1.65 1.44 1.55
42 1.84 1.75 1.80
56 1.72 1.64 1.68
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Fig. 1. V/C height ratios in the small intestine of
rats infected with E. hortense by post-infected days.
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Tabel 2. Chronological changes in the number of
intraepithelial lymphocytes (IEL) at duodenum
and jejunum of rats infected with E. hortense

IEL per 100 epithelial cells

Day after (average)

infection Mean
Duodenum Jejunum

Control 11.2 12.1 11.7
7 72 5.1 6.2

14 8.0 54 6.7

28 7.4 6.2 6.8

42 9.7 8.4 9.1

56 7.5 7.2 7.4

Table 3. Location of IEL within the epithelium of
duodenal villi in rats infected with E. hortense

Frequency (%), location of IEL

Day after within the epithelium
infected
Basal Intermediate  Apical
Control 91.7 8.1 0.2
7 52.8 315 15.7
14 62.5 30.2 73
28 73.5 24.4 2.1
42 85.1 14.1 0.8
56 842 15.3 0.5

Fig. 1, Plate 1). 245N d] &3)s}= IELY F=
HolA BN BF 11.27) FAolA BT 12.17)
9] IELe] #&H YT (Table 2). 38 o] S IELL
B A e X JAF A B o Yoix
ol A% 71AS 29 90% o] Ao] 9x|Em
AAR 10% FExro] g8 2o 2 HJ2rg
of ¥ X3l Ut} (Table 3, Fig. 2, Plate 2). 1]
2 FRANME 86% BEIL 71A R, 14% F =

7} AR 2 83 2o xsin duTt

V/C natiot 4ol A4 F R} HTF 1242
YeEbY g 2v1e) Wee) nl$ A verd
< & 4 Ut (Table 1, Fig. 1). [EL 4= 4] 0]
Aol Al B 7278 FAA HF 5142 B2
Hol dlxyd vlsly B A AL B

Table 4. Location of IEL within the epithelium of
jejunal villi in rats infected with E. hortense

Frequency (%), location of IEL

Day after within the epithelium
infected -
Basal  Intermediate  Apical
Control 86.3 13.5 0.2
7 44.5 389 16.6
14 67.8 220 92
28 74.5 20.8 4.7
42 69.6 29.1 13
56 79.0 20.3 0.7
100
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Fig. 2. Location of [EL within the epithelium of
small intestinal villi in rats infected with E. hortense
(D: duodenum, J: jejunum).
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Plate: 1-2. An epithelial layer in villous of jejunum of a control rat. All intraepithelial lymphocytes (IEL) are
located at the basal region (arrows) of the epithelium (plate 1. X 400, plate 2. 1,000X).

Plate: 3. Two IEL (arrows) in duodenum an E. hoetense-infected rat. One week post-infection. Each of the
IEL is located at the intermediate region of the epithelium (X 1,000).

Plate: 4. Four IEL (arrows) in jejunum an E. hortense-infected rat. Two weeks post-infection. Each of the
IEL is located at the apical, intermediate and basal regions of the epithelium (X 1,000).
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Plate: 5. Jejunum of a four weeks post-infection rat. Showing sectioned worm of E. hortense (arrow). The
worms are sucking the villi with their oral sucker. Some parts of the villi were destroyed, and the villi show in-
creased the number of inflammatory cells (X 1,000).

Plate: 6-7. IEL (arrows) in jejunum an E. hortense-infected rat. Four weeks post-infection. Each of the [EL
is located at the apical, intermediate and basal regions of the epithelium (plate 6 X 1,000, plate 7 X 1,000).

A8t7) A&El 38% A =7F VEb e (Table
3, Fig 2), 53] 2ANAM = 31% I == ZF4astn
1<t} (Table 4, Fig. 2, Plate 4).

4.2 45T
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o] Al&E-g Jehdz 31t} (Table 1, Fig. 1).
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ct} (Table 2). &8, 39 5] AFH T 2

Hol 91X et [EL W &2 o FEHe BF
S verdz dled, Aol A4 26% %
T @A QAT (Table 3, Fig. 2), F3A Al

26% A %9 v &F BAHYC (Table 4, Fig. 2,
Plate 6 & 7). o]—t— 23] vl & (Jel A A 38%,
F7 30%) Bo} oha FHAad AT

5 Y 6FUT

V/C ratios AolA 3 T4 ¥ B
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2 vJelic} (Table 1, Fig. 1). IEL & 4l o] x| %
oAl 9.7, FAelA 842 Yehol 4L
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lwa & o va FHE S EATH (Table 2). 3

o230} 30 9% She [EL
o M &2 o)A AE 15% F = HEH
(Table 3, Fig. 2) 443 5250 7bm 3l Ao
2 Yehd v, 339 A 289 30%= F
7}=] 21 o} (Table 4, Fig. 2).

6. Ztel 8FYR

V/C ratiox= AolA &3 el 971 HH
1.682 el 8F Lol x Hwo] ALxa gL
< vFEFJ T} (Table 1, Fig. 1). IEL 4= 4] o] =) &
AX 757, FANA 72702 velfe] 6L
Hlgte] opA] adle £X & B} (Table 2).
e, A AFARg AER YA Ee=
[ELS] ¥ &2 d Zr|iohe B2 3 B& 1Y
o Aol 16% A= BT (Table 3,
Fig. 2), &M e 21% 3= #2539t} (Table 4,
Fig. 2).
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A Study on the Change of the IEL Number in the Intestine of
Rats Infected with Echinostoma hortense

tJang-Keun Ryu, Pyong-Ui Roh, "Ji-Sook Lee and *Yong-Suk Ryang

Depariment of Health Science, Kyungsan University, Kyungbuk 712-240, Korea
*Department of Medical Techonlogy, College of Healthh Science,
Yonsei University, Wonju, 220-710, 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 Echinostoma hortense. Sprague-Dawley rats were orally infected with 200
metacercariae obtained from Misgurnus anguillicaudatus. The rats each were sacrificed on the
week 1, 2, 4, 6, 8 post-infection (PI) and samples of the intestine in the part of duodenum and
jejunum were taken. The samples were stained with Hematoxylin-eosin and Giemsa. The
intestinal histopathology was the severest after the week 1 Pl and characterized by villous
atrophy, crypt hyperplasia and decrease of villus/crypt(v/c) ratio, which continued until the week
8 P1. The number of IEL dramatically decreased during the week 1 P1, but increased gradually
thereafter with a slight decrease on the week 8 Pl 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,
we found a considerable proportion of IEL to moved to the intermediate or apical regions of the
epithelium. From the above results, it is sugested that the change of IEL number and position
during the course of E. hortense infection should be closely related to the progression and
recovery of the intestinal histopathology.

Key Words: Echinostoma hortense, Rat, Intraepithelial lymphocytes, Duodenum, Jejunum
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