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Table 1. Cytochemical properties of globule leucocytes and mast cells in
the pancreatic ducts after anthelmintic treatment

Globule leucocytes Mast cells
Hematoxyline and eosin red blue
Van-Gieson yellow yellow
Giemsa violet, blue blue
Carbol-fuchsin red red
Methylgreen-pyronin red red
Periodic acid-schiff (PAS) + +
Toluidine blue metachromasia pH 7.0 + +
Toluidine blue metachromasia pH 4.1 +— +
Toluidine blue metachromasia pH 2.5 — +—

Remarks -+ Positive reaction — No reaction



IINEIRIE R 4 O IERIC X D ORBFRIAT R 103

No. 3 DR DK BARLEAT RIZ, BENCEED
PR HE L, BRMIEREAL, BEEBNCE
BORIIRERT & BAE L, AR BIPREAE TR Lk
FLERRR, MRIERRICIERE L, RPN globule leuco-
cyte |XFRA LiRD b Ich st T D L 5T globule
leucocyte |3 RIS L IR OIS L RICIZFR A L o
LT, BRHIC XD hfkp bt St BEE B
SRBTS Z EAVHBI L fe.

XM RE R

PRIEDBK IR R D B o T OBEF ERIZ A H 40
NI RRYE O RK 2 F5 Ol , globule leucocyte X
Exbhd. Ko HBLICET 30 EOH%RIT
U BRSO GUIBRIE A AR R bR = A o v TR A
Fporp D fifkusi8, globule leucocyte X [n]— 3,
DTHSH & LI JLHXBOMEELE A SRS
globule leucocyte DEFITDOVTHFZE LT L0, —
75, SR I 1T % globule leucocyte TR Y <,
Weill (' 19) 23HAEOMLEIC Y v < EREEEL T, eo-
sinophilic body %43 % fffifa% Schollenleukozyte }
w8 LD TH 5. Keasbey (*23) piEDY
OB T L, new form leucocyte + | T
globule leucocyte &IE A =\~ %™, Kirkman |3 Tri-
chosomoides crassicauda H3EH:1- rat FERE LRI
Globule leucocyte %t L, &k e & Affao H
L OB EM: %R\ AY. Whur (3 Nippostron-
gylus brasiliensis Gy rat OB iz globule le-
ucocyte %38, ZOHULREDOEKERE T % &
BT B, Rahko (3FDHIBREYC 513 % HFS
DR B 7R % 17 /¢, globule leucocyte ¢ mast
cell \ZBIF % —@DOWHRAH|E LT 5. Wb, 40
SVETFEREE, 18 MEHEAE O AR EIRE T, 181
HFiEi= globule leucocyte & mast cell 3% < HIE L,
IR T LD HD globule leucocyte 124 B, H
AR T subepithelial mast cell 78558 X u7-Hl
fTHS 5 LT 5P 1, B Rahko (348,
EEEWIFFE A5 mast cell & globule leucocyte 23
BB D D & iR ~X globule leucocyte DiEEIC
D\ mast cell A LT\ A4, Miller,
Murray, Whur &3 Nippostrongylus brasiliensis j%
g rat O FRICHBE$% globule leucocyte %
W, BEAHRTT T, mast cell L OBIHM:A K
U, BGEEKREIC KT 5 mast cell DRIIN% 329,
globule leucocyte > HBUT RFME R LD H0 b L
o E RN B 91020 Takeuchi 55 globule leu-

cocyte DPFSETHDIGHIEIC % {, fHEZKIH 25N,
PR/ AR M T 7o A3, golbule leuco-
cyte DO¥8H, RBEARIUIFEC globule leucocyte D2
{%. mesenchymal ¢ migratory cell & L, #ifnic&%E
Bl 5 Z LT A, Soulsby (*72) 114
HOPTHBD L EOEEIC globule leucocyte |3
BB L, FRCH R R At HBULERE ©, o
Je & DI AN mast cell DMEFFPEERTH B
LR~ Z L, X globule leucocyte dDEfIHIHRE
re7 ) v EEHELTOA LI BREL D 5T R
FERFIE O TERITIZ R 7 = 7Y AL EHF Ui
EAVHIBA LU T2 &A™, Katharine (3 mouse
DIt 21 % globule leucocyte o BHIHIFE TH
Kz grystal & GEli L, ZAUTERBR IR E FE 5 T
WA LA ERNTU A0, Toner (3O 1L
B LD globule leucocyte DHIKAEHIZEL, lym-
phocyte & LTk 02, JLl[SXBICHET 2% globule
leucocyte DHIRIZOVTEERL, BliK(FED T Y
VSERTH B ATRENE B Rl T D KR A 11 Te o 2.
Carriere (I rat DM(LE, %%, M, KERBD
BB i LT\ % globule leucocyte D H{BL, H
WAL CEGRAH D, L mast cell DB(EL 7
3D L E %z Ty AP Cantin (I magnesium ASJED
rat DJREIZ globule leucocyte -4 2% = & % ik
~N, Mg RNEide A% 3 v O RS D &
LTuw5%2.

PLESCBRIC X % WFERiA 5, globule leucocyte (X
FREYC LD, R RER L BRI BT 5 1
DHBH DA, KEL BTG L globule leucocyte
DHBIIBE#EN B S L 5 TH % globule leucocyte D
MRN8, BIFUS OV T Mast cell gk, v v
~3BRH3 3k, mesenchymal ¢ migratory cell pysefifin
A% D, globule leucocyte DB O EFZIZ DO\ Tit
TRy E <, RENER, HsrEy, ARV
E OB R DT DA% LTOARRCOWTILTR
ISR IR TN X 5 TH 5.

£ ®

RERE H SRR 3 BHOD nitroxynil #4502 & h 2 8
VERRIE D SERER X, ORI IS L A S eRESR X D Y
SHABEERL, HBUIH, BEPNCRREDFE
(EH BT, nitroxynil DHROB 51 LHGERH I
tutz. 1AL nitroxynil fPEEIC X D BEFEL, HIKBT
RERFAE L, AEERNRER ) 5T Ep ST
AR TR E LT BREHROH 102 BHOK



104 TR RS - A T - BHER - ERRR - FIIEA

ELRIZEHD globule leucocyte HgR D H ufe. K
MR R RO 5 7o 1 HOWKE LRITITFRA L
FDLNT, X EBTETHER IN D FEHE O
HEz, Fpx globule leucocyte HFEBHLN B4, 4
D 2 BROPER T 25 I B &3> globule leucocyte
CHT AT T AW BRI EE T~ <,
globule leucocyte DI IZBE L €, 24 HREH
- & BB DY L Of, kv, Mg il
OBEWLH D, HBEOBENLBEMTHS. L BH
BOWE LRI S L 72 2 &k, Whur??, Mil-
ler®, Murray!® 20> rat {28317 5 EXER81C mast cell,
globule leucocyte DX H T2 & &—F L TH
& THIREE

Bl T & BEEEEKER $21C S 1 5 LK @ mast
cell BRI IS U 72hS PREEKER R OB AC
BSR4 <, ERCHREREE D BERED K5 AR mast cell
DIEFAORTELE & b B % 2 mast cell DHEMA R, T
7o UCHE LT\ 5. globule leucocyte D C)iE, #iiffi
FH B HES B D BE, BBRBRORHKIC mast
cell 23Ffi LT\~ % = &1, globule leucocyte ! mast
cell (TR WBI#EYH D X Ol x D, £ 2 T glob-
ule leucocyte » mast cell DAL FIIE A2
L7z toluidine blue pH 7 TIXHRA & FIBED G fabk
Ty KE R Giemsa TEFEOLEL, /)
X7 EkT mast cell [EESaA 21, toluidine blue
o pH 41 TXHEPREMLRITL T2 toluidine
blue pH 2.5 “C mast cell 3, metachromasia % -3
230k, BLIWE DD B ZhbOATRIL,
globule leucocyte, mast cell [+ FhiEHE, B %
RICTHEREOLDONRIEL, et R s X5
“HER X h, globule leucocyte & mast cell &i3Aus
ZBI®Rp A D, Miller®, Murray!®, Rahko!® 5 i
C\u5b X 512 globule leucocyte ¢ mast cell Hy3eai
R

globule leucocyte DHBLICEIT A HF3EDFEA i,
HEHE O LRI TS O % AEID I  HEER
%3 7 Astkeh bl EBREE LR bR, IR
P R ILA & i, globule leucocyte 73
BERECBELTI S 2 5. ZOFTRIL globule
leucocyte DIEH* AT 2 H0LEELE LR 5N
EDOEFECONCTIAARTHS. BIEEREDIFET
LHREHF E iz globule leucocyte B 7o <, BEIE
R EORE ERROCHERCRIABISKER T, 2 &
TERRHHFTRTH 5.

E 3

1. /WNEBEWE Eurytrema coelomaticum T8 REGus
i nitroxynil @ 30mg/kg © 2 [ 5T, HEIIFRA
FERBR &, HRARSINEE L, AEOEN AL,

2. KEORBEAMKFORET BRMTEEL,
FERFBRIAEL, BRI BEE CRIBEREDTT
ENFET 2T

3. HEEKEREOMEE ERIC £ %D globule leuco-
cyte, [EHE, REAHICLHED mast cell 1L b,
LA globule leucocyte ) mast cell (T
YD D o 1o

4. BEE FRE o globule leucocyte o HiHL 1T, Hifk
B & Rtk B 5

KR OIS BRI RS (RBRR) O
B 2 T

X K

1) Carriere, R. & Buschke, M.: The influence of thyroid
and testicular hormones on globule leucocytes in the rat
duodenal crypt epithelium. Anat. Rec. 192, 407-422 (19
78)

2) Cantin, M.: Proliferation of globule leucocytes (Schol-
lenleukozyten) induced by magnesium deficiency in the rat
urinary tracs. Am. J. Path. 66, 69a (1972)

3) TEPMLE - SUKE] - KHEAE - LR R - PR - L
AEEH: NEEEE Eurytrema coelomaticum %35 E4H
DFREENG, BAXE¥MEHY, No. 30, 111-116 (19
80)

4) Katharine, E.C.: Fine structure of crystalline inclusions
in the globule leucocyte of the mouse intestine. J. Anat.
101, 4, 793-803 (1967)

5) Kirkman, H.: A comparative morphological and cytochem-
ical study of globule leucocytes (Schollenleukozyten) of the
urinary tract and of possibly related cells. Am. J. Anat.
86, 91-131 (1950)

6) Kitagawa, H., Ogata, K., Sugimura, M., Hashimoto,
Y. & Kudo, N.: Thymus origin of globule leucocytes in
chicken. Jap. J. Vet. Res. 27, 16-18 (1979)

7) Keasbey, L.E.: On a new form of leucocyte (Schol-
lenleukozyt, Weill) as found in the gastric mucosa of
Sheep. Folia Haematol., Lpz. 29, 155-171 (1923) Cited
in 1.

8) Miller, H.R.P. & Jarrett, W.F.H.: Immune reactions in
mucous menbranes. I. Intestinal mast cell response during
helminth expulsion in the rat. Immunology, 20, 277-288
(1971)

9) Miller, H.R.P., & Walshaw, R.: Immune reactions in
mucous membranes IV. Histochemistry of intestinal mast
cells during helminth expulsion in the rat. Am. J. Path.
69, 195-208 (1972)

10) Murray, M., Jarrett, W.F.H. and Jennings, F.W.: Mast
cells and macromolecular leak in intestinal immunological
reactions. Immunology, 21, 17-31 (1971)



INUBEEE S D RIIC X B FER OB R 105

1) BFEA - IR - R HEREE B4 L mE
FRIPTR, #28, HERESROMBIFNWATR, 16, 2,
174-201 (1970)

12) Rahko, T.: The pathology of natural Fasciola hepatica
infection in cattle. Path. Vet., 6, 244-256 (1969)

13) Rahko, T.: Globule leucocyte and mast cell in bile ducts
of cattle naturally infected with liver flukes. Acta Vet.
Scand. 11, 219-227 (1970)

14) Rahko, T.: On the ultrastructure of epithelial cells in
bile ducts of cattle chronically infected with Fasciola
hepatica. Acta Vet. Scand., 14, 233-244 (1973)

15) Rahko, T.: On the ultrastructure of mast cells and
globule leucocytes in the common bile duct of cattle chronic-
ally infected with Fasciola hepatica. Acta Vet. Scand.,
14, 245-253 (1973)

16) Sakamoto, T., Kono, I., Yasuda, N., Yamamoto, Y.,
and Nakagawa, H.: Studies on Eurytrema coelomaticum
II. The anthelmintic efficiency of nitroxynil and praziquantel
against Eurytrema coelomaticum in cattle. Mem. Fac.

Agr. Kagoshima Univ., 16, 93-101 (1980)

17) $UAHE - BIRE 2 - WU - AT - [WEEZAD - ZH
B DRSS ORKRERRC OV T, BARY
#ifk4E, No. 30, 117-122 (1980)

18) Soulsby, E.J.L.: Immunity to animal parasites. Academic
press, New York and London (1972)

19) Takeuchi, A., Jervis, H.R. & Sprigz, H.: The gobule
leucocyte in the intestinal mucosa of the cat. A histochemical
light and electron microscopic study. Anat. Rec., 164, 79
-99 (1969)

20) Toner, P.G.: The fine structure of the gboule leucocyte
in the fowl intestine. Acta Amnat., 61, 321-330 (1965)
21) Weill, P.: Ueber die leukozytiren Elemente der Darm-
schleimhaut der Siaugetiere. Ein Beitrag zur Beurteilung
der Granulationen in Leukozyten. Arck. Mikrosk, Anat.,

93, 1-81 (1919) Cited in 1

22) Whur, P.: Globule leucocyte response in hyperimmune
rats infected with Nippostrongylus brasiliensis. J.
Comp. Path., 77, 271-277 (1967)

Summary

Three cattle heavily infected with Eurytrema coelomaticum were treated with nitroxynil. One
died during treatment. Two were dissected three months later. The results obtained are as follows.

The parasite was expelled perfectly from the two cattle given thirdly a dose of 20-30mg/kg
b.w. Body-weight of the two cattle increased after the second injection. Microscopically, pancreas
of the two cattle treated with drugs showed a regeneration of the acinar tissue and there was no
detection of parasites in pancreatic duct. Basing on these facts, nitroxynil was proved very effective
as anthelmintic against Ewrytrema coelomaticum. Especially, numerous cells containing acidophilic
granules were noted among epithlium of pancreatic ducts. The cells are to be considered globule
leucocytes. As mast cells occurred in large number in the submucosal tissue around the pancreatic
ducts, these features were compared with cytochemical properties of globule leucocytes as well as
those of mast cells. Both the mast cells and the globule leucocytes displayed certain similarities in
their histochemical reactions. From these findings, it seems reasonable to suppose that the globule
leucocyte is derived from the mast cell. It is interested that globule leucocytes are rare in the cattle
infected with Ewurytrema coelomaticum and that they are numerous in the pancreas of cattle after the
explusion of the parasite by the anthelmintic.

Explanation of figures

All figures are the microphotographs of the pancreas in cattle after the expulsion of Eurytrema coelomaticum.

Fig. 2. Many globule leucacytes containing acidophilic granules among the epithelial cells of the pancreatic
duct. H-E stain

Fig. 3. Globules of globule leucocyte stained violet. Granules of mast cells which are similar to the globules.
Giemsa stain

Fig. 4. Globule leucocytes among the epithelial cells and mast cells in the submucosa show similarly
metachromasia. Toluidine blue at pH 7.0

Fig. 5. Globules of globule leucocyte stained red. PAS reaction

Fig. 6. Globules of globule leucocyte stained red. Carbolfuchsin stain

Fig. 7. Nodule and the free cells of mast cells in the connective tissue of pancreas. Toluidine blue stain at pH 7.0
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