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Pathological Findings on Stomach and Duodenum of Horse

Parasitic with Gasterophilus Larvae
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1. ARMFAE

flil = DEFAIEIE/NA AIROBEI 2 FEKRT B, BRSO TSI A RO duk il ATL (UIF, %
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HA M EABRZ W LT D SRR (MUF, ThzFEBeWnd) 2HRT 5. SEEODR
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DL 8X5mmIZET 2. FEEDEMIE MEDUMERAT 5% L.5mm (LDLaH 527, 1
DDORBEAIT 2 ~3 aDRIAILE BD72d DD 7 . FATED NIEIX LTI 2 0k
B2 RT 2, RoEOBRAIBIEL TED TR R-7cb0d b 3. FAET L KRB B
U7zl (FRODBFAER) Tk, Tofine 2 Lh. RBZBOREROBEEFALBRTIE, F
AEEREWITEE LAY, 20/ 1D L ORI AR RAIRE S Uk {, —I MR ORE
t&%.itﬂ%*jﬁfi AFD RS S BEATE L, hoafke U CHBOEER (JEgd
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OFEBITMEA. 27220, B - TIEOOEELEZRD RN,

T Zigl5x, $%,m1@?7 ﬁ%bhm,ﬂ%mﬁmgﬁﬁTémﬁ?iﬁﬂﬂﬁﬂmjé
WAL Wo oA TICEE L iikig, FEHENLE L URAIKRES L, HEDT J8ELIT
&%mmié.:mivubf,hk;%%&%bbt%ﬂm,%%wm%%&&a%&¢5i5
ThB.

G. intestinalis iu}'i D B A ALV A UM E Xl ORI B B 43, G. nasalis | X%5H:
DRIZIRAEDO—I UiB) b Anz0T, M Mbﬂé@iLW@T¥%f%5

&%HHﬁW@NMnivTi,ﬂ U AR %%m%ﬁéknwﬂmmw& 5. ¢
b b HEMO PRI AS D, FLR oY h (Cadhm) A%E4. ok, KBMhE Lo
N OEFLE, FOANEE - &émﬁmmw%mé Gnmdui%k FEEOWINNHETH
3, mmm5+“}ML%% P TEROUUAR AT ZB0E, ERENE LIRS, IR
MOTBITIEE # Z 729 Z LI E.
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T LR BN, RS /N EH o ST R BRI BE 2T W0 O B S VR e
DIOXREEFEMLE U CHEM 2 TR, RETO IR C BA KT 3. AR ERIRIEREAL L,
REWD 3 IS TOE 2R T A RNV MR BRAF DR EE R 2 illed, ) v /NS IR R
WIS R ZZHENT$ 2102 59, B TR %ﬁ’i&h.m%ﬁmié WIS 5 B AT A
T2IDOTIE, FEMOWNE D IS LR,

HARMETNIC B T HF LA %WWT& T&b% T DR O KBSV RE AR ORIl
THD BEIT 203, BT ORMBIIIRG. 7055485 PO RIS B BERE 20, 55 B & o
O LT, RIS - B FARI I PSR AT IR L, I RER « JFHRER - ) oSk - 75 2= 4
Hads L ORBSHIIE S AYHE « OB Rl SO TS 3 KB — BN 3 .
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BERE - ROBBLED, F AR - TR BT TR, BRI TR NG (A
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MRMPFEOGREET IS H 3. FAEEIBRIBORM ERIE—MEEL, BEXERE 20
ISR AT, R B, IR0 STt 2 R . A4 Sk D EEN 2 IBAL ORI E
GBI IZBWTh, FREK - 77 2A<flanidl, Vv MDA EZHD 5. FAEED FHITH
W9 2RO B S 2R L, € D7z DIEBIE DRSS A BUXiE, TN s5723. %
EEOT TICRED OHNTAT 2D E2ED7ZLDdHZ 2%, OB, OHOE D ITE/NEHED R
FER e DSFER BRI ORI B 2 A R, 72 BB Rk B BT, Ao - T A 22 L,
TR L 2 R . FaEBomE (2 THR) EaF L. TAhOLERIOBL L 51t
MAl), EheoPeggznw UEENA NS, FAEBRRBOIAN (MR E 721&+ 255D <
V&, JERTRE O SE U CIRIA &Y, S JITIFBRER - 777 A < il 235 .

WRICBWTIEE 2L N, RSB U, MR ORAANBBLT 2. F 22 kit
DENEBD7ZID D H D . —ITRERA 28T 2 MMM EE T OIFBERETE £ 015 . 4R
AT T REOMIERTE 2BD7d D s H B0, —fRITHEERIELN.

% 5

Gasterophilus [RY M HAEDHAEREDOTZE &5 (F72EHEM) & U GEDZEAEL L %
U OIS oGS BRI CAXBIAE L W LIRS AR R e U CHEERL L7 B & O KIE TR
NG ERIET (RO OB . ARETIXE B LT ZIEE ORI 0 R R 52 A BT I
L, MilEEEFE 2O UMETRAER T 20T, 20RMBIEZI LLEEOENTHS. Lol
FEIRERERIBE D 2 71 = X 20k, BUAO O HPPEREIIT & 2 AT - TN O BRMIERAAETH 3
DT, HATHFINZ R LGMNER L TIMTI30MEHTHS ). dbSABRMBIERLZTT
X2 K, HENSHRTHIEOMFEYEICL Y, BFMOLY - 8T T2 d 95X
HNB. O, FHEMOERIIR T, SR ESRREE 1 e ORNTE T O BIEE 2 W LT
M 2D 72d DDk . BIEITBWT, HEN L QOEEROL A, B E2ZEL LIEK%E
g S ﬁ' FHINRESIN TN BZ R0 WA TIEED L IICEENDDIFAL, HFEICETD
AR ROTRETHB.

G. intestinalis DYH ¥ G. nasalis DFNEWHIKT 2L, BIZEOREKERV L FDOY AEL, #*Nn
WCEWOE B SRR OBRER DMK TH S, 2Udrnbbd, HBE ‘%%F!F it LB G
nasalis FHIRO T RE L. Tk G. intestinalis 23¥5 OB TR DO MOWEIE oS54 1 3
728, DARDBAEROM LWE D ITHEORENRL TL2DTHA). £ 7”’—}§1;<E’J7Zt7fﬁt
LT SRMEEOREVWEDITHMOL S WORFEEINE WA 3. 2 EBRBADORKRNEENE
iR T 2 50, IRBEOMESH AR E L 72 2 43, HLE@ih, BiE MoZF AR E e 2 KGR E
T2, eLRBOe ZNE LLERT 2D E D=, Becker!, Akiin et al.'® 1L Z DFEDIKZE
V2% U SLEENEAE 4 (papillomatous proliferation) ¥ #i L, —FEORIFEREEDOFT R Y 2 LTW 5.

& I AT Gasterophilus DY HRIE, HZHOEHEWE 20w L THEEIIH L WhHEER 2B Z
TLEONTELY, ZITH U Starkoff 1119, [ EANDEZBILETHRIHE S DTH Y,
L1207 ] ﬁﬁ%ﬂ@tbf@&htt,Gmwﬂuﬁﬁ@ﬁﬁM$%@m¢ﬁﬁ%Ew$ﬁn
FTEILIWETET, LLATUMF-IZEZJDOLBLTWE., RFNIBWTY, HIETHOE
JEPENZ L, BhRD 2L, ﬂ@?ﬁ@iﬁi‘“ﬂf& ET LF —OMBRTY L THEBI N BB 75K
v, BRI PR EW 2 KIEDOTEE T 2 2 LIk E PV IS IEl I TV B, Tha e
ED T LF TS EINTH S D
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Gasterophilus B4 hoERICH LTINS WADFHMA 2 SN TS, T2bb, AROULHE
VDA LT, MK AR DM B LOOAB T L AT 00, R b 177 3 AUEEIIALR
EEBMKLTEZTWE LI W, 22 Y. —Jj, Roy™i&, AduxfEEDIMg zBRiky 5 0T
2, BRIZBOLDTHLE NIRRT & K-> TERTZ0T, SEHFEL T HZ VU ELRE
WA T X W kb, Lapage o BE Y0 d, FEICHT 3 EEIE I EDB N EEARNTHS.
Mz L, RS D, U N TIEQ BRANO B F LI, FAEM CORMTLVERY,
Ak ORBAEINCET 3 2 A DM - +TARBIC S BB IEE AT 2B, HATREOR
ErRt S nwE LT3, &BEAREA ZRINIEHREOBAMF L7225 Z L N T
WB DT, AKNEEOEE L Z L E5RETZOILMEHRTHS.

i &

OFEFEARORE 21775 - 7225, Wi dWEDPEAIFE U THS. 7 72bb5, UKL B
2.l YO BRMINIER B XU hks 5T HBEORM & B LB HLENEAT, &Y
Wk 5 L O SIEZ b GREGZEYE « Bl - NI A5 2 Y, FCdR0mksr 720 LIGHEDIC X
ZRAETT LAE PR L, tIESCHBIRIEDBD 505, REOKREL, —RIMI4
OWIORER Y OMA e i+ 2 Lz b E Lw. &8 G intestinalis b G. nasalis DY & It
BT zL, MERVLITDLYAEL, FATEVEKNIER D —Emn e Bbh 32, 4T 35
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w01z, FOEHREEGC M) & N7 REATE AR AT, EI R AR B & ORI R SRR (R A
For BHERKEICEL BAHLHITFS.
R BATIEICE, AT 45 ERESCIRER A E R OB 22722 L 2407 3.

524 23

D) EREZ, Bk il % MR EkEE, 18, 61~70 (1971)
2) Lapage, G. : Veterinary Parasitology, 2 nd ed., Oliver and Boyd, Edinburgh and London (1968), pp. 608
~617.
3) Sen, S. K. and Fletcher, T. B. : Veterinary Entomology and Acarology for India, Indian Council of
Agricultural Research, New Delhi (1962), pp. 328~339.
4) Lapage, G. : Ménning’s Veterinary Helminthology and Entomology, 5th ed., Bailliére, Tindall and Cox,
London (1962), pp. 382~387.
5) Zumpt, F. : Myiasis in man and animals in the old world, Butterworths, London (1965), pp. 110~122.
6) Smith, H. A. and Jones, T. C. : Veterinary Pathology, Lea and Febiger, Philadelphia (1961), pp. 559~
560.
) FEAHEY] - A ERY: (F&), &RENE, 5t (1943), pp. 1251~1272.
8) EREBWIE : KEFEIFSEY WEMUEAS), SOk, #at (1961), pp. 538~542.
9) LA f&, WARMEARRS : KBRS, SEHMKR KK, 35T (1955), p.58.
10) /NP KEHFEYE AR, EEE, Ha (1968), p. 144,
11) Becker, C. H. : Vet. Bull., 36, 586 (1966).
12) Rainey, J. W. : Aust. Vet. J., 24, 116~119 (1948).



FER B - il - AR v~ A= BB E & L O 515 OB AT R, 443

13)  BEILNE— : PEERFIH, No. 261, 296~306 (1931).

14) Akiin, R. and Holz, J. : Vet. Bull,, 27. 634 (1957).

15) A @R, JCbRfE, T (1958), pp. 954~961,
16) Starkoff, O. : Vet. Bull,, 19, 214 (1949).

17) Grab, B. G. : Biol. Abstr., 35, 3453 (1960).

18) Tatchell, R. T. : Parasitology, 48, 448~458 (1958).

19) Roy, D. N. : bid., 29,150~162 (1937).

Summary

Pathological detection was carried on Pars proventricularis where Gasterophilus intestinalis
larvae used to live upon, and on Pars pylorics and the beginning of duodenum where G. nasalis
larvae used to live upon (either of them being dense parasitic area), thus obtained the following.

1) At Pars proventricularis pustule-like protuberances were formed and on top of them
crater-like parasitic perforations were observed. The parasitic perforation was about 1. 3-1. 8mm
in diameter, the depth of which was just sufficient to inject the head of a worm (1.5-2. Omm).
In the dense area with worms parasitic perforations were distributed at a rate of 4-5 per lecm?
Mucousal layer of the protuberance indicated hypertrophy, and submucosa showed hyperplasia
being very stiff. When many of parasitic parforations gather at the part of Margo plicatus,
plicae of Margo plicatus became hypertrophied like papillae (papillomatous ploriferation). A
parasitic perforation after a worm fallen off (i. e. parasitic traces) generally became shallower.

2) Formation of ulcer at the parasitic perforation was found by the microscopical detec-
tion. That is, the epithelial layer fallen off and disappeard completely exposing at the bottom
the connective tissue layer (LLamina propria mucosae). Epithelium around the parasitic perfora-
tion indicated parakeratosis and specific degeneration was seen on prickle cells layer. Further-
more thin necrotic layer of the part, neutrophil infilltration and bacterial mass were interposition-
ed between the worm and exposed part of connective tissue. Exposed part of the above showed
remarkable hyperplasia of granulation tissue (connective tissue), and various degrees of infiltration
were observed on lymphocyte, plasma cell, neutrophil, eosinophil and mononuclear cell ;
especially eosinophil infiltration was widely spread out to fairly apart section (Lamina propria
mucosae). Muscular tunic of the mucous membrane directly under parasitic perforation was disjunc-
tive and bandle of muscular fiber was branched in pieces with irregular courses and finally disa-
ppeared. Submucosa indicated remarkable hyperplasia too, with infiltration of eosinophil, etc.
Furthermore connective tissue at the part indicated edematous swelling, showing remarkable
change (edematous dissociation of wall, partly disjunction, etc.) of blood vessels (especially arteri-
es). No remarkable change was observed on muscular layer and serosa.

3) At Pars pylorica and the beginning of duodenum, suckerform excavations (parasitic
sulcus) were shaped. Diameter of margin of parasitic sulcus was about 5mm. At the bottom
there was a hole of about 1. 5mm in diameter, in which a worm inserted its head. Some were
showing 2-3 perforations in one parasitic sulcus. Inside of parasitic sulcus was sloped rather
gently, but sometimes margin was abraded down being very shallow. (Most of the parasitic
traces showed such tendency.) When parasitic sulcus gathered in large numbers, being pressed
with each other, their typical shape (sucker form) changed into complicated irregularities. At
parasitic region (specially at the beginnig of duodenum), mucosal plicae disappeared and genera-
lly projected compared with non-parasitic region. Mucousal layer and submcousal layer of parasi-
tic region became stiffer remarkably being thicker. Furthermore by a lager number of worms
being parasitic on duodenum, it strictured remarkably.

4) Uuder the microscope it was found that at parasitic sulcus mucousal layer was perfectly
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deciduated by abrasion exposing submucosa, thus forming ulcer. Narrow necrotic layer, foci of
karyorrhexis of neutrophil, eosinophil, etc., were observed between the exposed part and the
worm. At submucosa of the exposed part granulation tissue (connective tissue) proliferated, and
various grades of infiltration were observed on lymphocyte, plasma cell, neutrophil, eosionphil
and mononuclear cell. Mucousal epithtlium at margin of parasitic sulcus was partly collapsed and
glandular tissue became atrophied. At the part followed, activation of epithelial cells accelerated
secretion of goblett cells were observed. At the place fairly apart from parasitic sulcus (IL.amina
propria mucosae), too, infiltration of eosinophil, plasma cell as well as sweling of lymphatic
follicles were observed. At the bottom of parasitic sulcus muscular tunic of the mucous mem-
brane was disjunctive and disappeared being connected directly to thickened focus of submucosa. A
part of those thickened submucosa indicated hyaline degeneration and edematous swelling. Art-
eries in submucosa indicated remarkable edematous dissociation of vessel wall (swelling). At mus-
cular layer, too, interstitial tissue became lightly hyperplastic and somew hat eosinophil infiltra-
tion was observed. Furthermore lesion at Pars pylorica and duodenum were fairly remarkable
in general compared with those at Pars proventricularis.

It can be concluded that lesion of this disease is an inflammatory change (degeneration,
exudation, tissue proliferation, etc.) based on mechanical and chemical activities of worms. At
the same time histological presentation of allergy was also recognized.
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