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BEMISOERICIZX ¥ X2 RYE, PEK
ER, KEBER VRSN, FNoD% LI
RHHED 2REE ST I EHED (IRES,
1984), ZhoDHITiE, BHIFRE R 2T 2/BR
KR HEED D 5, AR TR, EEHRICB
SERPEE (BXUFH) 2FeL, FEVA
WAMBIRERTR, BB, 775 b &Y VHhEBED
BERORMATES G, REBEERFAC R
FHL7,

HRPEE I BEHIR, BB EEicsy
TWERCHRENZEELZERTHD, /2%
DR T 4 VAR & B 74 VAR S
BTRIL BEECR NS, BRI VA VAR
L3274 NV AMHMBORERRPRET, Tk >
TENEINEBERTVANACLBERETHS, 7
77 by UohBEER, ARETEEREEEAH
BEY (R4 brFvy) LB/ abFy oL
BEOZHIT, RLEEELL6TEED1DT
bV, LEIEEMOBTEL LU TRET S,

Ih o DERIZ, b REEACEED 55T
BEREPET S, ThbbircABzEEL &
THE, FOFXELREETH 3 MEOBEESK ,

1 BEMXZFEFRE REERE

Z DBEEIREENRERBR o5, K
TiX, FRERT 7V A « ¥ =7 BT 5 FHEOE
Bl LT, Bk i? 3 o/ EERD
TREEIAENC DWW T, BMIHEEGRS X UREF
FHRE O BIRE SR = IS IR L, WEDFRE
TR R L7,

MHREFE

R D LT OBRBORERESIE 2R L 72058
BUMHRREES U 3T (76), LS
BESE R BREFFR Y A v AHBIEFR (1951,
BLUEU S FEAFEBREY £ VAMBIER# (4
B, & (3B, 777 v Fy HEE (36
Thbd, INHRRERT 7V A« Fr=7, B&
UE7 7Y % « H—F OEMEERE, BELAFE
JRBE R LI BT BERITH B, HIRFBFRES L O
7 A N AMBHERF R OMEHC DV T, [HERER
SBRATRRT, BERIAZEFHE —REAEE, &
IR FEHEERFARET 2 &, S
B 2IREASAE R REBIRNC N TRE L 720

i REESENL S I HEBEEORE ¢
FOMBE 2R~y VEER, 771 T
YK % Fv>, hematoxylin-eosin et % ARG %2
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REEB B, YA, Mallory DBJR
e, BTSSR0 RLRE R EBEEOE
£1Z, periodic acid-Schiff (PAS) Rt % FHH
FOEZ DFEOBRICFAW,

wm R

SHEHEE* 27 2 FEBOIRE DR B
R b LT, T O A2 REREEREE
L UTHBRI L2, Thbs, 1) F/AECS
I} 5 EEEA (site of lesion in hepatic
lobule), 2) F/INEEIZ BT 2AFEBOBIEDOFAR
(shape of lesions), 3) HIMIMEREDERNL & 38
§9(hemorrhage), 4) FHlEO@L2 OFE @ I
AR ZENE « 83E (liver cell degeneration and
necrosis) & ML & CK/ITEM:, 5) FFESE
. AR OEF|DELN, 6 ) BERHROE
REfR . RSETMEDEA RS (nodular liver cell
regeneration), 7) FRAROREE | KOEK
MR, BOREREYE, BEDI0I
BREEOESZM: Y, 8) FHERMNOMSTERR
(intrahepatic thrombus formation), 9) &
FEMERERRT (inflammatory cell infiltration),
10) MEWB I 2 5HEEBOBE (fibrous  tis-

sue) RETH5%,

IS DIEICE DL BRBORER, Tid
DL ThHdD, ETBERIZOWTHERL IR
BEr£11277,

HRPHRES & OFE . R s LU
BOERIC B 3 A OZEY, B & UESEHRRS
nb, F/NEERLERCIZBSTIZIEE AL RO
WV, & EWCRF/NESTE O > TEN « #3Eh8
BB ENDHBH, ZOHFETHFPRERELD
FHERED b 2 BRI LT 5, BIER
BOFARITEIRD Z & b H 508, THEAITHERMR
DI EBH, FFEENRANC TS Kl
DBRONBDS, EHICE > TEEL SEBES TF
DRRELEEEETHS, FHEROERSE LW
Zr bbb, RO NNMAENRRShS, T
HHRER I THEME T, TRAZES 2T, FHEE
2 BB e TR S b, BRI & A TEEREE
DB BENR SN B, BRETHREOREM
HERIZ, ZrAYRoshzn, g R/N
TRAEBR NS, FHERORBEEIIZEA LY
Wy, TR/ANERT 4 7Y UKD B W IZIARKRIERK
YIS R oz 03, NI s b
DIFRsNE» o7, HFERZENR SN,
sy &R iER L, Kupffer fiEDENE

Table 1 Histopathology of acute liver diseases

Site of

. Liver cell Nodular Intrahepatic Inflammatory
) lesion . Shape of .
Disease . . degeneration Hemorrhage . liver cell thrombus cell
in hepatic . lesions . . . .
and necrosis regeneration formation  infiltration
lobule
eclampsia intermediate ++ ++ irregular not clear —~+ +
and perilobular and
partially
zonal
fulminant panlobular +++++ +~+++  irregular +++++ —~++ +++
viral and partial
hepatitis
yellow intermediate +++ +~+++++ zonal not clear not clear ++
fever and periportal
(viral
hemorrahgic
fever)
aflatoxicosis centrilobular +++ —or + regular not clear - —or +

(—); negative~(+++++); strongest
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BEOVESMMEEMRENR oS, F/NE  ERI2 (ODKOMIL711): 33F #HRPHEIE,

OFIRERO KFEMHFREL, TR EETH 2, RER, DIER, WERGZE £5M%ET
FHEERRORIL, ZEAYRes R0 (B FHE, Bk
1-7) fEF 3 (ODKOMI1870): 28F fE4RHHESE,
‘ KAE, OEREZEME, BRI, AER
IHRPEES L CTHEOSED L, TR B L REBER
TTELTOESThHS, fEFI 4 (ODKOMI1904): 28F RS,
fEF 1 (ODKOM1641): 40F fFIRTESE, FHEBIEER, WEKHGRES, (IREEE
R, LERSE, TEE, R, &5 iR, WRARIEREHm, £8MEE i
g, PSR, FNERMEESE PR, FRRE L U NER OB

Figure 1. Eclampsia. Edema of liver tissue. Sinusoidal dilatation and
inflammatory exudate with Kupffer cell mobilization are seen. Liver
~cell cords are atrophic and show irregular structures and pleomorphism
~of liver cell nuclei. (Case 6) (Hematoxylin and eosin stain. Original
. magnification; X100)

Figure 2 Eclampisa. Sinusoidal dilatation and inflammatory exudate with
Kupffer cell mobilization are seen. Atrophic and irregular structures
with pleomorphism of liver cell nuclei are marked. Centrilobular areas
(on right lower part) are intact. (Case 6) (Hematoxylin and eosin
stain. Original magnification; X100)
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Figure 3 Eclampsia.

Complicated and irregular pattern of degenerative or

necrotic liver parenchyma in intermediate zones of hepatic lobules.
(Case 4) (Hematoxylin and eosin stain. Original magnification; X 100)

Figure 4 Eclampsia. Degeneration and necrosis of liver cells are irregular and
zonal in intermediate zones of hepatic lobules. Inflammatory exudate is
rather sparse in periportal areas (on left side). (Case 4) (Hematoxylin
and eosin stain. Original magnification; X 100)

S UEESE, RN ORRRE D HIM

FEMI5 (NAKI30): 24F 98, KEE, A
REm, MM & ORI, TR,
FFo NS ISEsE, BeRbZsm:

FEFI6 (NAK150): 30F 9, JLAEK BT
i, WESEXINR, mHEEL, '
A&, FNERIMEORIN & Hifl, FFEE#
V=)

FEF7 (SHO1428): 26F P

D A NV A BBHE& @ BREFR Y A LA
i< & B RIERF R DEFIRE, ¥ & UFEAFEBIUTR

7 A WAL & B BHERF R OREFEE R LIz, fl
b HLEMETESE A R TERITH B, AHFET
1%, WEGREOM CHEERICIE L EZRE2 RS
ZENTERLST2DT, &0% % L TR
%o F/NEDEMN, H2WikeEich 2
REDZEYE « SO EARNHEBRESE Th 2, FFINER
TRER ORI O RS, BEIh w5, &
BRI TH 5, HIMTIHTEE, i
HRRECH B, AR IERE T b 523,
HOBEEMEEBR LN, L LT s OfFH
fizid, BEMERIZE ARV, PRSI
fBIEOENR SN D, MROBEITESNC X



Figure 5 Eclampsia. Silver impregnation of liver parenchyma. Liver cell cords
in intermediate zone and periportal area (on left side) of hepatic lobule
are irregular and collapsed, while centrilobular area (on right side) is
intact. (Case 4) (Original magnification; X 100)

SN RN b ;

Figure 6 Eclampsia. Lobular necrosis and degeneration of hepatic parenchyma.
(Case 5) (Hematoxylin and eosin stain. Original magnification; X 100)

—_—

Figure 7 Eclampsia. Higher magnification of the same case of Figure 6. Rela-
tively intact liver cells at the periphery portion of hepatic lobule are
observed.  (Case 5) (Hematoxylin and eosin stain. = Original
magnification; X400)

233



234

Figure 8 Fulminant viral hepatitis. Irregular necrosis of liver parenchyma with

inflammatory exudate and regenerative nodular proliferation with scat-
tered bile stasis of liver cells are seen. In contrast to eclampsia, lobular
regenerative arrangements of liver cell cords surrounded by necrotic or

collapsed parenchyma are characteristic.

(Hematoxylin and eosin

stain. Original magnification; X40)

s

Figure 9 Yellow fever, Zonal necrosis of hepatic parenchyma is seen in interme-
diate zones of hepatic lobules. Centrilobular areas are relatively intact.
Scattered acidophilic bodies of unicellular necrosis of liver cells are also

seen in inconspicuous sinusoids.
phonuclear leukocytes is relatively slight.

Inflammatory reaction of polymor-
(Hematoxylin and eosin

stain. Original magnification; X 200)
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Az HIMMBR &2, Bl RHER 2 i
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Nz bbb, H/NERIEROFHEORAR
OBIERSR S NBEFD H 523, ZHISESENR
BRI & 5 ZRRENTH S LBbh s,

BE, FFEoBEEOFEEEIZR S Wy,
F 7oA O BN 70\, IARTERIZ D
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Figure 10 Aflatoxicosis. Centrilobular necrosis of liver cells showing clear zone
of hepatocellular parenchyma is prominent. Inflammatory exudate is
slight. (Hematoxylin and eosin stain. Original magnification; X40)
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BEORERC L v, F/INERMICHIT 2 FEE
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LIVER LESIONS AND STRUCTUAL ARRANGEMENT OF
REMAINING HEPATIC CELL CORDS IN ECLAMPSIA AND
OTHER ACUTE LIVER LESIONS IN THE TROPICS

KuNn1vyasu NANBU?, HIROO MINOYAMA?, MIKIO KANDA!, HIDEAKI ET0?,
TAI-ICHIRO MORIYA?, MASAMI WATANABE?, AKIRA MOTODA?, ZHONG XUE YUN?,
MASACHIKA SENBAZ, KAN TORIYAMA?, HIDEYO ITAKURA? AND E10 ATARP
Received January 14 1991/Accepted May 27 1991

Histopathological findings of tropical acute liver diseases such as eclampsia, fulminant
viral hepatitis, yellow fever, and aflatoxicosis are characteristic. In eclampsia, edema of liver
tissue, sinusoidal dilatation and inflammatory exudate with Kupffer cell mobilization were
seen. Liver cell cords were atrophic and showed irregular structures and pleomorphism of
liver cell nuclei. Complicated and irregular pattern of degenerative or necrotic liver paren-
chyma in intermediate and outer zones of hepatic lobules were observed, while centrilobular
areas were intact. Fulminant viral hepatitis showed irregular necrosis of liver parenchyma
with inflammatory exudate and periportal bile duct proliferation. In contrast to other three
diseases, lobular regenerative arrangements of remaining liver cell cords surrounded by
necrotic or collapsed parenchyma were distinctive feature. Yellow fever showed zonal
necrosis in intermediate zones of hepatic lobules. Centrilobular areas were relatively intact.
Scattered acidophilic bodies of unicellular necrosis of liver cell were also seen in inconspicu-
ous sinusoids. Inflammatory reaction of polymorphonuclear leukocytes was relatively slight.
In aflatoxicosis, centrilobular necrotic changes of liver cells were prominent. Inflammatory
exudate was slight. These results suggest that there are different kinds of etiological factors
and mechanism to cause characteristic histological features of acute liver lesions in the
tropics. Regenerative change is specific in viral hepatitis, while in other three diseases
parenchymal lesions are primary changes.

1 1st Department of Pathology, Showa University School of Medicine
2  Department of Pathology, Institute of Tropical Medicine, Nagasaki University
3 Department of Pathology, Higashi Hospital, Kitasato University School of Medicine
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F&3E BT % pyogenic granuloma O MEREHRE -
W77V « y =7 2B 5 BEMEHEZ
AUTER 2L E LT

Bl R - REES
STRFE—H - #rH

BEF - HHXES - 1H FE° -
B2« TR IEHC - Bl

" -

o ORE-RE KW
VR 34 2 ALSERA/ TR 3 4 5 AUARE

FLsic

Pyogenic granuloma (granuloma
pyogenicum, hemangioma of granulation tis-
suetype) (PG)d, KECHEOEMMERED
R —=ROBETH2EEZHNTBY, B
mmb» 5P emITET 5, PGIIEER, 8 O
B, gmE, H2icEL, LELITEERFRL,
HRIEMHTERE P EEOFE 2 £ > RS &
U2, PGRERT 2 MENMIEL, EEOKR
HESHIREO mitosis BRONZ Z LB3H b, 2
P GOEMME DIEEBRIT, I BfetR
R ko TEffish, LIEUITEELERGEE
THILHD, &oIHET IMERB, %
DPORBBEFVEL L bH S,

EHFETIE, OB LV LEKERIBIZPGO
MERBEEGICER L, BELMERSDR
BRI D CREEERRERNCRRET U Tz, Bl
R7 7Y TRsN: EKED P GELUDRE T,
REDRBERIC BT 2 KA & 2 ASFEEMME
OHE L, FEBHIC BT RN EH O MEHE
BOBE L > ERZPLIRE L2, %
TeBERER & LT, BEMERICK T 3 ZroME
BEWRE, T7%bbIERE (angiosarcoma)
PIESERAASEERR (non-specific granulation

tissue) 2 ¥ L HHERBET LTz, S SWHRET 7V A
TERENZBALHED 1 >TH 3, Kaposi AE

(Kaposi’s sarcoma) QOIMEWEMRDKRE S F
RS EEF L U TR,

MEE ik

FEF /T 7V A« =7 IBW TR S -IHEEE
TRz 4 C - BRRAMEEREDRED 2 5 (Case
1B XU Case2) (fThdPESM), BIUHE
BEHFHRE LTBOBOMIMOPG (EKE,
kGRS, —ERGEER & VB ), IS PN (5
B X UvEEO FE), Kaposi AE (UEL®
), ¥ & UFERRAPEHER (MR DEZF S L O
CIREkE) %7z, PGLATOREMDEER
A dP~FERFT, FEEEENIT AV 2
EREB L VERICBOWTIUEL 2D TH 325,
Kaposi BEZ 7 =7 ADIEFITH 5,
TREAARA I & I LEATRER . A b &
VY rexF Y E, H#EiRYE, Mallory B
e, periodic acid-Schiff (PAS) Rit%
J2E12Y N

1 BBRMAFEFRENEEHE T2 E5HH)IKEOE 1-5-8
2 RIBRFRFEREVRFRELIN 7852 RiHiRART12- 4
3 JLEXFRRRER T228 MBURTRES863- 1
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®m R

EBHRBORBEBFEINMR, 3 4b bk
D¥g4: & (growing pattern), PEZHIRED REE
(atypia), MEHBHR O ®F (vascular
proliferation), FIEIZB\T 3 MR (fibrous
tissue), & fE M MR M (inflammatory
exudate) (¥F 1I1TRLTz,

Case 1 8X U Case 2: 2D 2Hi3LATDORR
& D, BREOCIZPGD 1B EEZ &> NIER
ThHb, REZANHES mm~10mm ThH 2,
WAET 2MEEBORRE MROZIME, KNI
A, B0, BEOREREN, REDHS
WIIESREE OAZUGR ) wowTERL, M)
T L OREREHB, REORBIMIIFEL
LT, FLOREEMREE & bic, Ef
MEDFECHEENR SN D, ZhsDEMMmE
DRSO RBBMITIT LA LRV, Tibb IOM

TR, BECE S REMOPRESFEERIE T
brrEzohnsd (M1, 2), REOHBEHT
ity EHEOPG & IFIRE CREORRE £ d I
EHBOEEL TS (M3 —5), REOEER
(FEBER) T EMIRDEX & 4EH»E L <,
MERKCEE o & 5 WCEL, PEE2LZD
AL /- & O LB EE L TW»d Z & EHEN
THb, ZOESFOMEFEBIESEDOEMME
rEzon3 (M6—10), TRbbAERRET
i, MEMBIIERAEDSE»SRT3IBa»n
TBY, REWVIFFERNLNFERCBSIT2E
HME X hERY, SEIRVHLW 3 PG LERE
OHIFTREME, 7 o NS RN 2R T IMEHE
ML Oy, FEESIIMRERNS X OEERA
HEHSR IR OERRR & D D 320 Tde,

PG : EMMERENSERCHEBE TH 525, M
ENEMC I L BEOREBEBRONS (K
11—13), P G DR EER I Beosie - ZFEF RN

Table 1 Comparative histological findings of vascular and related soft tissue diseases

. Atypia of Proliferation . Inflam-
. Growing . Fibrous
Disease endothelial of vascular . matory
pattern . tissue
cells tissue exudate
granuloma capillary + ++++ + 4+ +++
pyogenicum hemangioma-
tous,
lobular
arrangement
angiosarcoma  highly +++++ +++++ + -
irregular
vascular
spaces
Kaposi’s irregular ++ +++ ++ +
sarcoma vascular
spaces
non-specific regular and - ++ ++++ +++++
granulation irregular
tissue
Case 1 moderately ++ ++ ++ +++
irregular,
lobular
arrangement
Case 2 moderately + ++ ++ +
irregular

(—); negative~(++++ +); strongest
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Figure 1 Case 1. Non-specific granulation tissue of overlying surface and
superficial part (on the right) of tumorous lesion of the pharynx.
Hemangiomatous features (on the left) of deep part of the same lesion.
Granulation tissue is consisting of sparse capillary structures with
hemorrhage and inflammatory exudate. Hemangiomatous lesions are
consisting of irregular vascular structures. (Hematoxylin and eosin
stain. Original magnification; X100)

R

Figure 2 Case 1. Silver impregnation of same area as Figure 1. Simple and
_ rather regular capillary structures with flattened mature endothelium of
- superficial part of the lesion {on the right). Basement membranes are
clear and definite in the granulation tissue. Irregular vascular structures
with plump endothelial cells surrounded by basal lamina in heman-
* giomatous part (on the left). (Original magnification; X100)
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Figure 3 Case 1. Complicated vascular proliferation with mature and immature
capillary vessels in hemangiomatous lesions showing structural atypia.
(Silver impregnation. Original magnification; X 100)

S - e : - - L

Figure 4 Case 1. Hemangiomatous parts composed of plump endothelial cells.
(Hematoxylin and eosin stain. Original magnification; X 400)
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Figure 5 Case 1. Mallory’s method for collagen fibers shows sparse fine collagen
fibers among vascular lumina. (Original magnification; X100)

Figure 6 Case 1. Characteristic proliferation of prominent endothelial cells
showing glomerular-like formation. (periodic acid-Schiff reaction.
Original magnification; X 400)
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Figure 7 Case 1. Silver impregnation of same area as Figure 4. Glomerular-like
formation contained a greater complement of endothelial cells, prob-
ably to line vascular lumina and eclipsing lumen. (Original
magnification; X 400)

Figure 8 Case 1. Irregular proliferation of endothelial cells with mitosis is
characteristic growing pattern in some parts of hemangiomatous lesion.
Luminal formation is inconspicuous and suggests atypical proliferation
of endothelial cells. (Hematoxylin and eosin stain.  Original
magnification; X400)
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Figure 9 Case 1. Basal lamina are inconspicuous in cleft-like vascular lumina in
which a number of irregular shaped endothelial cells. (Hematoxylin
and eosin stain, Original magnification; X 400)

Figure 10 Case 2. Pharyngeal tumor consists of compact proliferation of heman-
giomatous vascular tissue and congeries of smaller vessels comprising
with fibrous broad septa. Inflammatory reaction of polymorphonuclear
leukocytes is relatively slight. (Hematoxylin and eosin stain. Original
magnification; X 100)
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Figure 11 Granuloma pyogenicum. In contrast to Case 1 and 2, lesions show
preservation of the vague lobular arrangements of vessels surrounded
by loose myxoid zone. (Hematoxylin and eosin stain. Original
magnification; X100)

2

Figure 12 Granuloma pyogenicum. Vascular cavities are relatively sparse.
Collagen fibers are admixed with inflammatory elements. (Hemato-
xylin and eosin stain. Original magnification; X200)
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Figure 13 Granuloma pyogenicum. Vascular endothelial cells are plump. How-
ever, cellular atypia is less marked than Case 1. Number of mitosis is
quite small. (Hematoxylin and eosin stain. Original magnification;
X 400)

ot

Figure 14 Granuloma pyogenicum. Dilatation of lymphatic vessels adjacent to
foci of granuloma pyogenicum suggests lymphostasis in surrounding
tissue. (Hematoxylin and eosin stain. Original magnification; X100}
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HISTOPATHOLOGY OF ATYPICAL VASULAR PROLIFERATION OF
PYOGENIC GRANULOMA OF THE UPPER RESPIRATORY TRACT:
KENYAN AND OTHER CASES
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Pyogenic granuloma (PG) is polypoid lesion of cutaneous or mucosal tissue composed of
lobular capillary hemangioma. Affected sites of the lesion should be gingiva, fingers, lips,
face and tongue in descending order of frequency. Not rarely ulcerous lesions accompany PG.
Although cellular atypia is not remarkable, it recur occasionally when the surgical or
conservative treatment is not perfect. In this work, we studied cellular atypia of endothelial
cells of PG of the upper respiratory tract of Kenyan patients, and histologically compared
with other vascular proliferative lesions of soft tissue such as angiosarcoma, Kaposi’s
sarcoma and non-specific granulation tissue. A wide variety of cellular atypia was observed.
The results suggested that there could be atypical transformation of proliferative endothelial
cells of PG of the upper respiratory tract of the patients in such areas as repeated infection
could occur.

1 1st Department of Pathology, Showa University School of Medicine
2 Department of Pathology, Institute of Tropical Medicine, Nagasaki University
3 Department of Pathology, Higashi Hospital, Kitasato University School of Medicine
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GEOPATHOLOGY OF ENDEMIC PEDIATRIC LYMPH
NODE KAPOSI'S SARCOMA IN WESTERN KENYA

SATORU KOMURO AND KAN TORIYAMA
Received April 15 1991/Accepted May 15 1991

Abstract: We conducted an epidemiological and histological analysis of the endemic
lymph node-type Kaposi’s sarcoma (KS) in African children (under 16 years old) in
Western Kenya in order to determine the ethno-geographical distribution of the disease
and to clarify its histological features and histogenesis during the 12-year period between
1979 to 1990. The age distribution of all endemic type KS in Western Kenya showed two
age peaks; one in early childhood and the other in middle to advanced age. Most endemic
KS in children initially occurred in the lymph nodes, while that of people of middle to
advanced age showed a primary lesion in the skin. The male to female ratio of the
endemic KS was 3.1 to 1 (in all pediatric types), 3.4 to 1 (in the pediatric lymph node-type)
and 10.8 to 1 (in all adult types). A high incidence of the lymph node-type KS in children
was observed in the Luo group ethnically and in Nyanza Province around Lake Victoria
geographically. The lymph node-type KS originated at the paracortical areas and
gradually grew along the reticulin network originating from the trabeculae. The lesion of
KS histologically consisted of several types of cells, especially spindle-shaped cells,
macrophage-like cells and immature endothelial cell-like cells and was accompanied by
almost normal small blood vessels, lymphatic vessels and postcapillary venules. No
abnormal mitoses were observed in any of the cells. There were no primary necroses due
to tumor proliferation and also no extracapsular invasions. Immunohistochemically,
spindle-shaped cells, immature endothelial cell-like cells and mature endothelial cells
were positive for Vimentin, but only mature endothelial cells were positive for Factor-
VIIIRa and UEA-1. Macrophage-like cells were positive for Factor-XIIIRa. These
findings suggested that: 1) there are certain differences in the etiological co-factors of
KS between the endemic lymph node-type KS in children and the endemic cutaneous type
KS in adults, 2) KS cells originate from pluripotent mesenchymal cells and 3) KS might
not be a malignant tumor, but rather a benign neoplasm, tumor-like lesion or reactive
hyperplasia.

INTRODUCTION

Kaposi’s sarcoma (KS) was first described by Kaposi in 1872 as an “Idiopathic multiple
pigmented sarcoma of the skin”. Since then, it has been considered a specific neoplasm which
occurs in the skin of elderly men, mainly among people of Jewish origins in Eastern Europe
and the inhabitants of the Mediterranean basin. The first patient with KS in African
continent was reported by Jojot and Laigret (1922) from Cameroon. It is now a well

Department of Pathology, Institute of Tropical Medicine, Nagasaki University,

12-4 Sakamoto-machi, Nagasaki 852, Japan
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recognized fact that KS is more prevalent in Equatorial Africa than in any other part of the
world (Oettle, 1962).

KS can be divided broadly into four types; the classical (European) type, the endemic
(African) type, the epidemic (Acquired immunodeficieny syndrome-related) type and the
type associated with immunosuppressive therapy. However, there are certain differences
among the four types of KS with regard to sex ratio, age distribution, macroscopic findings,
histologic findings and biological behavior (Safai, 1985; Gottlieb and Ackerman, 1988).

Pediatric cases of KS are uncommon, except in the African endemic type. According to
the published literatures, the majority of pediatric cases of KS in Equatorial Africa initially
occurred in the lymph node and often showed a generalized lymphadenopathy (Dutz and
Stout, 1960; Davies and Lothe, 1962; Slavin et al., 1970; Olweny et al., 1976; Owor, 1977;
Molyneux, 1979; Toriyama et al., 1987a, b). However, no epidemiological and histological
analysis of the lymph node-type KS in African children has ever been published.

Previous reports stated that KS is derived from vascular endothelial cell (Rutgers et al.,
1986; Hashimoto et al., 1987), lymphatic endothelial cell (Russelljones et al., 1986; Beckstead
et al., 1985; Dictor, 1986), Schwann cell (Pepler, 1959), mesenchymal cell (Harrison and
Kahn, 1978) or fibroblast (Mottaz and Zelickson, 1966; Nickoloff and Griffiths, 1989).
However, the cell origin of KS remains unknown.

Many hypotheses have been raised about the nature of KS, for example that it is a
malignant tumor (Master et al., 1970; Taylor et al., 1971), tumor with low-grade malignancy,
tumor-like lesion or reversible hyperplasia (Brooks, 1986; Mirra, 1986), but no conclusion has
been reached.

We studied the lymph node-type KS in children in Western Kenya to elucidate its ethno-
geographical distribution and to determine its histological features and histogenesis.

Table 1 Dilution ratio of primary antibodies

Primary antibodies Animal Dilution Pre-digestiont  Sources
Factor-VIIIRa rabbit/poly 1:200 + DAKO
Factor-XIIIRa rabbit/poly 1:150 BEHRING
Vimentin mouse/mono 1:25 DAKO
Actin mouse/mono 1:100 + SK.
Desmin mouse/mono 1:100 DAKO
ACT rabbit/poly 1:300 + DAKO
CD35 mouse/mono 1:20 + DAKO
S-100 rabbit/poly 1:400 DAKO
UEA-1* rabbit/poly 1:200 E-Y

DAKO: DAKOPATTS, Copenhagen, Denmark. Behring: Behringwerke AG,
Marburg, Germany. S.K: Seikagaku Kogyo Co. Ltd., Tokyo, Japan. E-Y: E-Y
Laboratories, Inc., San Mateo, CA, USA. Avidin-biotin peroxidase complex
were obtained from Vector Laboratories: Vectastain ABC Kit, Burlingame, CA,
USA.

* Peroxidase-conjugated rabbit immunoglobulins to UEA-1.

T Incubated with trypsin in phosphate-buffered saline at 37°C for 5 min.
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MATERIALS AND METHODS

Twenty-two cases of the lymph node-type KS in children under 16 years old were
selected from 185 cases histologically diagnosed as KS. This study was carried out in three
provinces, that is, Western, Nyanza and Rift Valley Province, in the Western part of the
Republic of Kenya, East Africa during the 12-year period between 1979 and 1990. Clinical
data and epidemiological information were recorded as accurately as possible with reference
to age, sex, ethnic group and habitant place. The specimens were examined histologically
and immunohistochemically. Specimens of the cutaneous type KS and the lymph node-type
KS in adults were used as controls.

After fixation in formalin and embedding in paraffin, the specimens were cut in 4 zm-
thick slices. In addition to routine staining with hematoxylin and eosin (HE), they were
subjected to periodic acid-Schiff (PAS), Azan-Mallory, reticulin, elastica van Gieson (EVG),
and mucicarmine stains. For immunohistochemical staining, twelve selected cases of
pediatric lymph node-type KS were used and Factor-VIIIRa, Factor-XIIIRa, Vimentin,
Actin, Desmin, Alpha-1-antichymotrypsin (ACT), CD-35 and S-100 were used as primary
antibodies at the dilution ratio shown in Table 1 and by the avidin biotin peroxidase complex
(ABC) technique (Hsu ef al., 1981). Lectin binding with Ulex europaeus agglutinin 1 (UEA-
1) was also performed.

REsSULTS

Epidemiological results:
Figure 1 and Table 2 describe the age distribution of the lymph node-type KS and the
cutaneous type KS in Western Kenya. There-were two peaks in the age distribution of KS;

30 |-
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@ Lymph node Type KS

O Cutaneous Type KS (

Number of cases
]

| FR RN - | |

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 C AU
Age (Years) C: Child, exact age is unknown, A: Adult, exact age is unknown.
U: Exact age is unknown.

Figure 1 Age distribution of endemic lymph node-type and cutaneous type Kaposi’s sarcoma.
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Table 2 Lymph node-type Kaposi’s sarcoma in children

Case Age Sex Site of lesion Ethnic group District Province
1 1 M Inguinal lymph node Luhya Busia Western
2 ly6m M Generalized lymph nodes Luo South Nyanza Nyanza
3 1ly6m M  Unknown lymph node Luo Kisumu Nyanza
4 ly8m M Generalized lymph nodes Luo Kisumu Nyanza
5 1y9m M Generalized lymph nodes  Luhya Kakamega Western
6 1y9m M Generalized lymph nodes  Luo Siaya Nyanza
7 2y6m M Generalized lymph nodes Luhya Kisumu Nyanza
8 3 M Generalized lymph nodes  Luhya Kakamega Western
9 4 F Unknown lymph node Luo South Nyanza Nyanza

10 4 M Generalized lymph nodes Luo Nakuru Rift Valley
11 4 M Generalized lymph nodes Luo ? ?

12 5 F  Generalized lymph nodes Luo South Nyanza Nyanza
13 6 M Generalized lymph nodes Luo Kisumu Nyanza
14 7 M Generalized lymph nodes Luo Kakamega Western
15 8 M Elbow lymph node Kisii Kisii Nyanza
16 10 F  Unknown lymph node Luhya Kakamega Western
17 12 M Generalized lymph nodes Luo Kisumu Nyanza
18 12 M Cervical lymph node Luo Kisumu Nyanza
19 Child* M Generalized lymph nodes Luo Kisumu Nyanza
20 Child* M Unknown lymph node Luo Kisumu Nyanza
21 Child* F Unknown lymph node Luo Kisumu Nyanza
22 Child* F  Unknown lymph node Luo Kisumu Nyanza

% Exact age is unknown (under 16 years old).

Table 3 Age and sex distribution of 185 cases of Kaposi’s sarcoma

In lymph node

Other lesions

Age group Total
Male Female Unknown Male Female Unknown
0-15 15 3 0 5 2 0 25
Child* 2 2 0 0 0 0 4
subtotal 17 5 0 5 2 0 29
Over 16 3 0 0 98 7 0 108
Adultt 4 0 0 24 5 2 35
subtotal 7 0 0 122 12 2 143
Unknown? 2 1 0 9 1 0 13
Total 26 6 0 136 15 2 185

% Exact age is unknown (under 16 years old).
t Exact age is unknown (over 16 years old).

1 Age is unknown.
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childhood and middle to advanced age. Although 17% (32/185) of all KS patients had lymph
node lesions, 76% (22/29) of the pediatric type KS showed primary lesions in the lymph nodes
and 59% (13/22) of the lymph node-type KS in children showed generalized lymph node
involvement without any skin lesions.

Table 3 describes the sex distribution of the endemic KS in Western Kenya. The male
to female ratio of KS was 3.1 to 1 (in all pediatric types), 10.8 to 1 (in all adult types) and
3.4 to 1 (in the pediatric lymph node-type).

A high incidence of the lymph node-type KS in children was observed in the Luo group
ethnically and Nyanza province around Lake Victoria geographically.

Histological results:

The early stage of KS, that is, initial focus localized in an infinitesimally small part of
the lymph node, revealed that KS originated at a site near the paracortical area, gradually
growing toward the subcapsular sinus along the reticulin network from the trabeculae
(Photo. 1). The center of the lesion consisted mainly of spindle-shaped cells, while the
marginal sites consisted of immature blood or lymphatic vessel-like structures. Until the late
stage when KS occupied most of the lymph node, lymph follicles remained at the marginal
sites and were slightly compressed and atrophic (Photo. 2). Finally, the lymph node was
completely replaced by KS cells, but there were no extracapsular invasions. In the medullary
area of lymph node, there was only a small number of spindle-shaped cells with marked
dilatation of blood and lymphatic vessels. Infiltration of plasma cell was slight (Photo. 3).

Histologically the KS lesions consisted of several types of cells, especially spindle-shaped
cells, macrophage-like cells and immature endothelial cell-like cells and were accompanied
by almost normal small blood vessels, lymphatic vessels and postcapillary venules.

The spindle-shaped cells in the lymph node-type KS had more round nuclei than those
in the cutaneous type KS, and had long, thin, eosinophilic and slightly wavy cytoplasm. They
showed an interlacing bundle pattern. There were slit-like structures containing eryth-
rocytes among some spindle-shaped cells, which were indicative of an immature vascular
structure. However, the distinct formation of vascular basement membrane and communica-
tion with other vascular spaces were obscure. These spindle-shaped cells showed various
sized compact nodules, and argyrophil fibers developed extensively around them (Photo. 4).
These spindle-shaped cells might have the ability to produce collagen fiber thereafter.

The macrophage-like cells with relatively clear and abundant cytoplasm and round
nuclei showed phagocytic-activity because of cell debris in the cytoplasm. There were
numerous macrophage-like cells interposed among the spindle-shaped cells, creating a starry
sky appearance (Photo. 5).

Immature endothelial cell-like cells with hyperchromatic and slightly small plump nuclei
showed a hob-nail structure in the slit-like lumens. In several fields, some of the immature
endothelial cell-like cells showed a transformation to spindle-shaped cells.

In marginal sites of the lesion, there was a proliferation of blood vessels, lymphatic
vessels and postcapillary venules with relatively tall endothelial cells (Photo. 6).

Mitotic figures were observed only in spindle-shaped cells and macrophage-like cells; the
number of mitotic figures was 2-5 per each high power field (X200). No abnormal mitoses
were observed in any of the KS cells.

Although there were secondary necroses due to hemorrhage from the thin-walled dilated
blood vessels in several cases, there were no primary necroses due to tumor proliferation.
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Photo. 1 KS cells proliferate along the reticulin network which originated
from the trabeculae of lymph node (H.E. original magnification,
X 40).

e : 5 ; 3
Photo. 2 KS cells proliferate in the paracortical area (in center) and lymph

follicles are compressed by KS cells (in left side). (H.E. Original
magnification, X40).

Photo. 3 A small number of spindle-shaped cells in the medullary area with
marked dilatation of blood and lymphatic vessels (H.E. original
magnification, X490).
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Photo. 4 Argyrophil fibers prolong around spindle-shaped cells, without
distinct formation of vascular basement membrane and communi-
cation with other vascular spaces (Reticulin stain, original
magnification, X100).

Photo. 5 Macrophage-like cells which having clear and abundant cyto-
plasms with phagocytic activity interpose among spindle-shaped
cells (H.E. original magnification, X100).

Photo. 6 Postcapillary venules which having relatively tall endothelial cells
interpose among spindle-shaped cells (H.E. original magnification,
x100).
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Photo. 7 Marked proliferation of endothelial cells in blood and/or lymphatic
vessels adjacent to a lymph node, resembles intravascular papillary
endothelial hyperplasia (H.E. original magnification, X40).

Photo. 8 Vimentin is strongly positive in spindle-shaped cells and endothelial
cells but is negative in macrophage-like cells (ABC technique.
original magnification, X100).

The characteristic findings were papillary proliferation of KS cells in the blood vessels
and/or lymphatic vessels adjacent to the lymph node (Photo. 7). In the proliferative cells of
this lesion, there were no cellular atypia or mitotic figures.

In the immunohistochemical examination, spindle-shaped cells, immature endothelial
cell-like cells and mature endothelial cells were positive for Vimentin (Photo. 8), but only
mature endothelial cells were positive for Factor-VIIIRa and UEA-1. Macrophage-like cells
were positive for Factor-VIIIRa. All types of KS cells were negative for Desmin, Actin,
S-100, CD-35 and ACT (Table 4).

DISCUSSION

Our epidemiological results and several reports showed that the African endemic-type
KS is characterized by its occurrence in two age peaks; one in early childhood and the other
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Table 4 Immunohistochemical results

Cell types

Primary antibodies

SC MLC IEC PCV LV BV
F-VIIIRa - - - + + +
F-XIIIRa - + - - - -
Vimentin + - + + + +
Actin - - - - - -
Desmin - - - - - -
ACT - - - - - -
CD35 - — - - - -
S-100 - - - - - -
UEA-1 - - - + + +

SC: Spindle-shaped cell. MLC: Macrophage-like cell. IEC: Immature endothelial
cell-like cell. PCV: Post-capillary venule. LV: Mature lymphatic vessel. BV:
Mature blood vessel.

in middle to advanced age (Oettle, 1962; Lulat, 1989). Most endemic KS cases in children
initially occurred in the lymph node, while those of people of middle to advanced age showed
primary lesions in the skin. In addition, over half of pediatric cases showed generalized
lymphadenopathy. With regard to the male to female ratio, the adult type KS showed a much
higher incidence in males than in females. On the other hand, the pediatric type KS showed
a higher female incidence than the adult type KS. These findings suggest that there are
certain etiological differences between the pediatric type and adult type KS in Western
Kenya. It has been postulated that some infections with a transmissible agent in young non-
immune children lead to proliferation of KS in the lymph node (Slavin ef al., 1969). Both
pediatric and adult type KS showed similar ethnic and geographic distribution (Taylor et al.,
1971; Schmid, 1973; Toriyama et al., 1987a, b). A high incidence of KS was observed in the
Luo ethnic group living around Lake Victoria, which is a relatively moist tropical savanna.
However, there were only a few cases in dry areas where other ethnic groups including the
Luo group reside. These findings are consistent with those of previous reports (Davies, 1959;
Davies and Lothe, 1962) and suggest that climatic conditions such as high temperature and
humidity play an important role in the causation of KS. In Colombia, South America, where
KS showed histological patterns similar to those of African endemic type KS, there were no
pediatric patients with KS and the lymph node-type KS (Garcia et al., 1989). In classical
type KS, there were very few pediatric cases and lymph node cases (Bluefarb, 1957; Bisceglia
et al., 1988). These reports indicate that genetic factors and environmental factors such as
life style, living conditions and aging differ among the various types of KS.

KS cells developed at the paracortical area of the lymph nodes and gradually proliferated
along the reticulin network originating from the trabeculae. KS cells were composed of
several elements, that is, spindle-shaped cells without any differentiation, spindle-shaped
cells with slit-like structures and immature endothelial cell-like cells. Immunohistochemical-
ly these cells were only positive for Vimentin, which is a marker for mesenchymal cells, while
other markers for differentiated cells were negative. These results suggest that KS cells



260

originated from pluripotential cells near the reticulin network, that is, mesenchymal cells
which become immature and mature endothelial cells, and showed the features of
undifferentiated spindle-shaped cells. Although previous reports have expressed different
opinions about the histogenesis of KS, such as vascular endothelial cell (Rutgers et al., 1986;
Hashimoto et al., 1987), lymphatic endothelial cell (Bechstead et al., 1985; Dictor, 1986;
Russelljones et al., 1986), Schwann cell (Pepler, 1959) and fibroblast (Mottaz and Zelickson,
1966), there may be no contradiction if the stage of differentiation from mesenchymal cell to
each of the components is regarded as a spectrum of differentiation. It is thought that
macrophage-like cells are one of the components of KS lesions, but it is still obscure whether
the macrophage-like cells are part of the spectrum of mesenchymal cells, or of the stromal
reaction around KS tissues.

From the histological findings of the lymph node-type KS in children, that is, coexistence
of spindle-shaped cells, immature endothelial cell-like cells, macrophage-like cells, and
relatively well differentiated small blood and lymphatic vessels, KS seems to be an indepen-
dent disease with histological features differing from those of 1) Castleman’s disease, which
shows marked hyperplasia and hyalinization of intra- and extrafollicular blood vessels in
tumor tissue (Kessler and Beer, 1983); 2) angioimmunoblastic lymphadenopathy with
dysproteinemia, which is characterized by bifurcated hyperplasia of PAS-positive, thick-
walled small blood vessels and proliferation of immunoblasts and plasma cells (Frizzera et
al., 1974); and 3) vascular transformation of lymph node sinuses, which is characterized by
hyperplasia of small blood vessels localized in the sinus or trabeculae without any association
of spindle-shaped cells (Michal and Koza, 1989).

The histological features of KS also differ from those of 1) spindle cell hemangioen-
dothelioma, which shows the coexistence of cavernous hemangioma with spindle cells (Weiss
and Enzinger, 1986); 2) angiosarcoma, which is composed of Factor-VIIIRa positive endoth-
elial cells with atypia (Enzinger and Weiss, 1988a); and 3) fibrosarcoma, which is surround-
ed by enormous collagen fibers with a herring-bone pattern of spindle cells but no slit-like
lumens (Enzinger and Weiss, 1988b).

Several reports have suggested that the pediatric type KS is a malignant or low-grade
malignant tumor (Master et al, 1970; Taylor et al, 1971) because of its clinical and
histological features, that is, rapid growth and short period leading to death, generalized
invasion to organs, necroses, some abnormal mitoses and atypism of proliferating cells. In
our histological results, however, there are no abnormal mitoses, primary necroses, cellular
atypia or invasive growth. Some cases with poor prognosis showed a potential for mis-
diagnosis as malignant tumors such as angiosarcoma. In classical KS, KS associated with
immunosuppressive therapy and Acquired immunodeficiency syndrome-related KS, some
cases showed spontaneous remission, and lesions of the patients who had been treated with
steroid therapy appeared or disappeared depending on variation in immunosuppressive status
(Zisbrod et al., 1980; Real and Krown, 1985). These results indicate that KS might not be a
malignant tumor, but rather a benign neoplasm, tumor-like lesion or reactive hyperplasia.

Our findings indicate that: 1) there are certain differences in the etiological co-factors
of KS between the endemic lymph node-type KS in children and the endemic cutaneous type
KS in adults, 2) KS cells originate from pluripotent mesenchymal cells, and 3) KS might
not be a malignant tumor, but rather a benign neoplasm, tumor-like lesion or reactive
hyperplasia.
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A REVISIONARY NOTE ON THE BLACKFLY, HITHERTO
CALLED “SIMULIUM (GOMPHOSTILBIA)
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Abstract: A new species name, Simulium (Gomphostilbia) yaeyamaense sp. nov. is
proposed for the blackfly species in the Ryukyu Islands which has been hitherto regarded
as S. (G.) batoense Edwards, 1934, originally described from Java. The new species is
readily distinguished from S. (G.) batoense by the large basal tooth on the female claws,
the characteristic pruinose pattern on the male scutum, and the branching of the pupal gill
filaments. Revised descriptions are given for female, male, pupa and mature larva of this
new species, and discussed are also taxonomic affinities with related species.

INTRODUCTION

Edwards (1934) described Simulium (Gomphostilbia) batoense from adult and immature
specimens collected from East Java. This species has not, since then, been recorded from
anywhere else until Ogata (1956) reported it from Ishigaki Island, Yaeyama-island group,
situated in the southern part of Ryukyu Islands. This species was also found from Iriomote
Island, close to Ishigaki Island (Takaoka, 1972, 1976). However, later surveys on blackfly
fauna in Taiwan and the Philippines failed to discover S. (G.) batoense, although several
other Gomphostilbia species were collected (Takaoka, 1979, 1983).

Recently, the author had an opportunity to examine the lectotype male, two para-
lectotype females, six pupae and three larvae of S. (G.) batoense preserved in British Museum
(Natural History), London (BMNH), and found the clear morphological differences at all
stages between specimens from Java and Ryukyu Islands, which are considered to be
sufficient for species separation. Most striking is the observation that the Javanese females
bear a small subbasal tooth on the claws (Fig. 3e) whereas Ryukyu’s specimens show a large
basal tooth (Fig. 2d), as in most Gomphostilbia species. These differences have been also
confirmed by the materials newly collected from Java by the author.

In this paper, a new species name is proposed for the blackfly so far regarded as S. (G.)
batoense in Ryukyu Islands. Here given are revised descriptions of this new species although
descriptions were previously given under the name of S. (G.) batoense for the adults and pupa
by Ogata (1956) and for the larva by Takaoka (1976). The taxonomic affinities with related
species including S. (G.) batoense are also discussed.

Division of Medical Zoology, Medical College of Oita, Idaigaoka 1-1, Hazama, Oita 879-55, Japan
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Figs. 1,2, 4 and 5 S. (G.) yaeyamaense sp. nov.: 1, hind leg of female (a, femur; b, tibia;
¢, basitarsus); 2, female claw with a large basal tooth (d); 4 and 5, dorsal and
front views of male scutum,

Figs. 3, 8 and 9, S. (G.) batoense: 3, female claw with a small subbasal tooth (e); 8,
enlargement of basal portion of pupal gill showing branching method; 9, ventral
view of larval head capsule showing deep postgenal cleft.

Figs. 6 and 7, S. (G.) friederichsi: 6 and 7, dorsal and front view of male scutum.

DESCRIPTION

Stmulium (Gomphostilbia) yaeyamaense sp. nov.

Simulium (Nevermannia) batoense (nec by Edwards): Ogata (1956), Jpn. J. M. Sc. Biol.,
9, 59-61 (female, male and pupa)

Simulium (Gomphostilbia) batoense (nec by Edwards): Takaoka (1976), Jpn. J. Sanit.
Zool., 27, 389 (larva)

Female. A small, blackish species (body length 2.0 mm). Head slightly narrower than width
of thorax. Frons black, whitish grey pruinose, moderately covered with whitish yellow
pubescence as well as a few dark hairs, except middle longitudinal portion narrowly bare;
frons shiny and brightly iridescent when viewed in light; frontal ratio (i.e., ratio of the
greatest width at vertex, the narrowest near antennal base, and the height of the frons)
1.5:1.0:1.65. Frons-head ratio (i.e., ratio of the greatest width against that of head) 1.0:4.6.
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Figs. 10-18 Female and male genitalia of S. (G.) yaeyamaense sp. nov.: 10, ventral
view of 8th sternite (a), anterior gonapophyses (b) and genital fork (c); 11 and
12, ventral and side views of paraproct (d) and cercus (e); 13, spermatheca; 14,
ventral view of coxite (f), style (g) and ventral plate (h); 15, dorsal view of
coxite and style; 16, end view of ventral plate; 17, paramere; 18, median sclerite.

Clypeus black, whitish grey pruinose, and densely covered with whitish yellow pubescence
interspersed with several dark hairs. Antenna composed of 2+9 segments, black except
scape, pedicel and basal 1/2 of 1st flagellar segment yellow. Maxillary palp black, composed
of 5 segments with proportional length of 3rd, 4th and 5th segments being 1.0:1.2:2.2; 3rd
segment not enlarged, and sensory vesicle of moderate size, 1.8 X as long as its width and
0.36 X length of 3rd segment, and with small round opening distally, its diameter 0.4 X as long
as width of sensory vesicle. Maxilla with 12 teeth on each side. Mandible with about 22 small
inner teeth and 10 outer ones. Cibarium with heavily sclerotized arms but without any
denticles medially. Thorax. Scutum black in ground colour, thinly whitish grey pruinose,
with three dark longitudinal lines which are distinct when viewed anterodorsally;-fpruinose
areas brightly iridescent when illuminated; scutum densely covered with whitish yellow and
brassy recumbent pubescence as well as several dark long hairs on pregcutéllar area.
Scutellum black with dark pubescence as well as long upstanding dark hairs along posterior
margin. Postscutellum black, whitish grey pruinose.and bare. Pleural membrane bare.
Katepisternum black, whitish grey pruinose, with pale and dark hairs, and longer than deep;
sulcus distinct. Legs. All legs almost black except hind trochanter, base of mid tibia and
basitarsus, base of hind tibia, basal 3/5 of hind basitarsus, and basal 1/2 of hind 2nd tarsal
segment whitish yellow; whitish yellow hairs largely on outer surface of fore tibia, basal 1/2 .
of mid tibia and basitarsus and basal 2/3 of hind tibia and basitarsus— these are brightly
iridescent when viewed in certain angles of light. Fore basitarsus not delated, ca. 5.9X as
long as its greatest width. Hind tibia swollen on distal 1/4 and to lesser extent on basal 1/3,
and about 0.8 X as wide as hind femur (Fig. 1b). Hind basitarsus slender, parallel-sided (Fig.
1c). Calcipala moderately developed, 1.2 X as long as wide, and ca. 0.76 X width of basitarsal
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Figs. 19-26 Pupal gill filaments of S. (G.) yaeyamaense sp. nov.: 19, whole gill
filaments; 20-26, basal parts of gill filaments showing various branching
methods (20, normal form; 21-26, other forms less frequently seen) (a, b and ¢
indicating upper and middle triplets and lower pair groups, respectively).

tip (Fig. 1c). Pedisulcus also distinct at basal 1/3 of 2nd tarsal segment. Claws each with
large basal tooth which is 1/2X as long as claw (Fig. 2). Wing. Length 1.6 mm. Costa with
spinules as well as hairs. Subcosta haired. Tuft hairs at base of stem vein dark brown. Basal
portion of radius fully haired. Abdomen. Basal scale black, with a fringe of pale hairs. All
segments almost black dorsally, laterally and even ventrally, and with dark hairs; 2nd
segment with whitish grey pruinose band on basal 1/2 of dorsal surface; tergites of 6th, 7th
and 8th segments shiny. Genitalia. Sternite 8 (Fig. 10a) bare medially, and with 18-22 dark
macrosetae on each side. Anterior gonapophyses (Fig. 10b) thin, membraneous, rounded
posteriorly, covered densely with microsetae except posterior margins narrowly bare, and
with a few short setae near anterior border; inner margins well sclerotized. Genital fork (Fig.
10c) of usual inverted-Y form, with somewhat flattened tip; arms each produced inwards to
some extent but lacking any projection directed forwards. Paraproct (Figs. 11 and 12d) of
usual form, short, 1/2 X as long as wide when viewed laterally, and with about 20 macrosetae
ventrally and laterally. Cercus (Fig. 12e) short, 1/2X as long as wide, rounded posteriorly,
when viewed laterally, and covered with about 20 macrosetae on outside surface. Spermath-
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30 : 33 34 67

Figs. 27-34 S. (G.) yaeyamaense sp. nov.: 27 and 28, terminal hooks of pupal abdomen:
29, cocoon; 30, cephalic apotome of lafval head; 31, larval hypostomium; 32, tip
of larval mandible; 33, ventral view of larval head capsule showing deep
postgenal cleft; 34, simple and branched black spines on larval abdominal
cuticle.

eca (Fig. 13) oblong, well sclerotized except small area near tubal juncture unscle-rotized.

Male. Body length 2.0 mm. Head slightly wider than width of thorax. Upper eye consisting
of about 14 vertical colums and 14 horizontal rows of large facets. Clypeus black, whitish
grey pruinose, and covered with dark hairs interspersed with pale vellow hairs. Antenna
composed of 2+9 segments, dark brown except scape, pedicel and base of 1st flagellar
segment pale yellow; 1lst flagellar segment somewhat elongated, 1.5X as long as wide.
Maxillary palp with 5 segments; proportional length of 3rd, 4th and 5th segment 1.0:1.2:3.0; 3rd
segment of normal size, with sensory vesicle small, almost globose in shape. Thorax. Scutum
black, with semishiny, whitish grey pruinosity laterally and posteriorly and in 2 submedian
longitudinal bands extending from anterlateral corners so as to enclose a black, non-pruinose
spot on each side and to leave middle of scutum black widely, as shown in Figs. 4 and 5;
middle black band narrowed towards anterior margin, appearing as a flat-bottomed flask;
pruinose areas brightly iridescent in certain angles of light; scutum densely covered with
bright brassy recumbent pubescence, although these are replaced by bright yellow pubescence
on shoulders and also intermixed with yellow pubescence and upstanding long dark hairs on
prescutellar region. Scutellum black, covered densely with dark pubescence as well as
several marginal long hairs. Postscutellum black, grey pruinose and bare. Pleural membrane
bare. Katepisternum shaped as in female, and with many dark hairs. Legs. Coloration and
covering of bright yellowish hairs as in female. Fore basitarsus slender, not: delated, about
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7.7X as long as its greatest width. Hind tibia of similar shape to that of female except its
greatest width subequal to that of hind femur. Hind basitarsus slender, parallel-sided.
Calcipala as long as wide and ca. 0.66 X as long as width of basitarsal tip. Pedisulcus well
marked. Wing. Length 1.5 mm. Other features as in female except subcosta bare. Abdomen.
Basal scale black with a fringe of dark hairs. All segments almost black, not shiny and
sparsely covered with dark hairs; 2nd tergite with broad whitish greyish pruinose transverse
band which is brightly iridescent when seen in light, and tergites 5-7 each with a pair of thinly
greyish pruinose patches dorsolaterally which are shiny when viewed in certain angles of
light. Genitalia. Coxite (Fig. 14f) nearly rectangular in ventral view, much longer than wide.
Style (Fig. 14g) small, shorter than coxite, curved inwards and with a single apical spine.
Ventral plate (Figs. 14h and 16) flat, rectangular in ventral view, about 0.6 X as long as wide,
slightly concave on posterior margin, slightly produced ventrally forming low posteromedial
process, and densely covered with microsetae ventrally, posteriorly and dorsomedially; basal
arms of moderate size, directed forwardly and slightly inwardly. Paramere (Fig. 17) of
moderate size, with 3 long hooks and several shorter ones. Median sclerite (Fig. 18) broad,
plate-like, somewhat broadened distally and ended roundly.

Pupa. Body length (excluding gill filaments) 2.0-2.3 mm. Head and thorax. Integument
yellowish brown, covered moderately with tubercles. Head with 1 facial and 3 frontal pairs
of simple long trichomes. Thorax with 5 pairs of simple long trichomes. Gill (Fig. 19) with
8 slender filaments arranged in 3 groups, i.e., upper and middle triplets and 1 lower pair;
common stalk short, usually divided on the vertical plane into 3 subsequent stalks of which
lower one is longest (Fig. 20), but occasionally stalk of upper triplet arising somewhat
outwardly (Fig. 21), and also stalk of middle triplet rarely arising a little distally from lower
stalk (Fig. 22) or a little upwardly from upper stalk (Fig. 23); stalk of lower pair stoutest of
all and usually much longer than primary and secondary stalks of middle group put together,
but it is rarely subequal to or even shorter than the latter (Figs. 22 and 24); lower paired
filaments (3.0-3.5 mm long) much longer and stouter than 6 other filaments (1.5-1.8 mm long);
stalks of upper and middle groups each usually branched into 1 individual filament and paired
2 filaments but sometimes divided into 3 filaments at the same level (Figs. 25 and 26); all
filaments with numerous transverse ridges becoming less distinct towards apex, and covered
with minute tubercles. Abdomen. Terga 1 and 2 darkened, without tubercles; tergum 1 with
a long simple seta on each side, and tergum 2 on each side with 5 short simple setae and a
long simple seta. Terga 3 and 4 each with 4 hooked spines directed forwards along posterior
margin, and a short seta medially on each side. Tergum 5 with 5 very minute setae and with
or without spine combs numbering 1 or 2, if present. Terga 6-9 each with spine combs in
transverse row, and comb-like groups of very minute spines on each side of spine combs;
terga 6-8 each also with a pair of minute setae on each side; tergum 9 with a pair of marked
terminal hooks, of which outer ridges smooth (Fig. 27) or somewhat undulated (Fig. 28).
Sterna 4-8 each with comb-like groups of minute spines scattered all over. Sternum 4 with
1 simple or bifid hook on each side. Sternum 5 with a pair of bifid hooks situated close
together on each side. Sterna 6 and 7 each with a pair of inner bifid and outer simple or bifid
hooks widely spaced on each side. Sternum 9 with 3 grapnel-shaped hooks on each side.
Cocoon (Fig. 29) simple, slipper-shaped, moderately woven, extending ventrolaterally, and
with thick anterior margin which has no anterior projection.
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Mature larva. Body length 4.0-4.5 mm. Body colour yellowish with greyish brown transverse
band on each abdominal segment. Head with pale or somewhat darkened cephalic apotome
with positive head spots (Fig. 30). Antenna longer than cephalic fan stem, with 4 segments
in proportion of 16:15:15:1. Cephalic fan with 34-38 main rays. Mandible with 2 mandibular
serrations; comb teeth decreasing in length and thickness from 1st to 3rd tooth (Fig. 32).
Hypostomium (Fig. 31) with a row of 9 apical teeth, of which corner and median teeth are
moderately developed; lateral serration absent; 3 or 4 hypostomial setae lying parallel to
lateral margin on each side. Postgenal cleft deep, about 6 X as long as postgenal bridge, and
much constricted at base (Fig. 33). Thoracic cuticle bare. Abdominal cuticle bare on
segments 1 and 2, but dorsally covered with minute black spines very sparsely on segments
3 and 4 and moderately on the remaining posterior segments; most of these spines are split
into 2 or 3 branches apically, although there are some simple and quadrifid spines (Fig. 34).
Rectal gill lobes compound, each lobe with 6-8 finger-like lobules. Anal sclerite of usual X-
form, posterior arms a little longer than anterior ones; basal portion of arms widely sclerot-
ized. Ventral papillae well developed. Posterior circlet with about 78 rows of about 12 hooks
each. '

Type specimens: Holotype ¥, slide-mounted together with pupal skin and cocoon, taken as
a pupa from a small stream at Inoda, Ishigaki Island, Yaeyama-island group, Ryukyu Islands,
Japan, 12.V.1988, H. Takaoka. Allotype &, slide-mounted together with pupal skin and
cocoon, same data as holotype. Paratypes, 9 ¥ ¢, 4 &', reared from pupae and pinned, 10
pupal skins and cocoons, 5 mature larvae in alcohol, same data as holotype. Holotype,
allotype and some paratypes will be deposited in BMNH, and other paratypes in Bishop
Museum, Hawaii. '

Distribution: Ryukyus (Ishigaki Island and Iriomote Island).

Discussion

Simulium (G.) yaeyamaense sp. nov. is similar to S. (G.) batoense in having the dark
coloration of legs of both adult sexes, the slender, parallel-sided male hind basitarsus and the
pupal gill filaments of which lower paired filaments have a long stalk and are about twice as
long as the other six filaments. The female of this species is readily distinguished from that
of S. (G.) batoense by the large basal tooth on the claws (Fig. 2d), as already mentioned. The
male of this species is also separable from that of the latter species by the difference in the
pruinose pattern on the scutum which is, in S. (G.) bafoense, of usual form having pruinose
areas only on shoulders, along lateral margins and on prescutellar region. The pupal gill of
this new species seemed very similar to that of S. (G.) batoense originally illustrated by
Edwards (1934). However, a close examination indicates that the middle group of the gill
filaments is, in S. (G.) batoense, composed of paired two filaments and two individual
filaments arising inwardly from its stalk near the base (Fig. 8). The larva of S. (G.) batoense
shows similarities to this new species in having the dark branched spines dorsally on posterior
abdominal segments, but seems to differ by a much deeper postgenal cleft (Fig. 9).

This new species appears to be most closely related to S. (G.) friederichsi Edwards, 1934
from East Java in having the similar pruinose pattern on the male scutum, as well as parallel-
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sided, male hind basitarsus, and dark legs. The pruinose scutal pattern of the holotype male
of S. (G.) friederichsi preserved in BMNH shows that sublateral black spots are much larger
and the medial vita is shaped like a round-bottomed bottle, as shown in Figs. 6 and 7. The
female, pupa and larva of this species are not known yet.

The male of S. (G.) siamense Takaoka and Suzuki, 1984 from Thailand posesses a
similar but different pruinose pattern on the scutum which exhibits the medial vita with the
posterior half much narrowed (Takaoka and Suzuki, 1984, cf. Fig. 17). The female, pupa and
larva of this species also resemble S. (G.) yaeyamaense sp. nov. in many features including the
dark coloration of legs, the large basal tooth on the claws, the branching of the pupal gill
filaments, the simple slipper-shaped cocoon, and the deep postgenal cleft. However, there are
differences in the following features: in the female, frontal ratio 1.4:1.0:1.9, and macrosetae on
the 8th sternite, the paraproct and the cercus fewer in number (about half the number of this
new species); pupal gill filaments as long as pupal body; black spines on the dorsal surface
of larval abdomen split into many more branches.

This new species shows some similarities with S. (G.) torautense Takaoka and Roberts,
1988 from North Sulawesi and S. (G.) krombeini Davies and Gyorkds, 1987 from Sri Lanka
in the dark coloration of legs, and male hind basitarsus parallel sided. The characteristic
pruinose pattern on the scutum separates the male of this new species from the latter two
known species which do not bear such a scutal pattern. The female of the new species is
barely distinguished from S. (G.) forautense by the wider frons (i.e., frontal ratio 1.5:1.0:1.65
vs. 1.3:1.0:2.5) and also from S. (G.) krombeini by the size of claw tooth (i.e., length of tooth/
claw 1/2 vs. 2/3) as well as the frontal ratio (1.4:1.0:2.9 in the latter). The pupal gill with very
short stalks and the cocoon with an anterodorsal projection in S. (G.) torautense, and the
pupal gill filaments shorter than the pupal body in S. (G.) krombeini easily separate them
from the present species, respectively. In the larval stage, S. (G.) yaeyamaense sp. nov. differs
from S. (G.) forautense by the branched spines on the abdominal cuticle rather than simple
spines as in the latter, and also from S. (G.) krombeini by the compound anal gill lobes and
deep postgenal cleft (simple anal gill lobes and medium-sized cleft in the latter).
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Abstract: A historical prospective study based on data collected on acute respiratory
infections (ARI) from children aged 1-4 years at Gomoa Fetteh and Gomoa Onyadze/
Otsew Jukwa, two rural communities in the central region of Ghana from January 1987 to
December 1989 indicated that a child on average would have 5.3 to 7.0 episodes of ARI
annually. Acute upper respiratory infections (AURI) constituted 99.4 and 99.7 per cent of
all ARI in the two communities, and acute lower respiratory infections (ALRI) 0.3 and 0.6
per cent respectively. Incidence of ARI generally peaked in September/October in the two
communities. The under five mortality rates due to ARI were 4.5/1,000 and 11.5/1,000
representing 23.3 and 33.3 per cent of all under five deaths respectively at the beginning of
the programme in 1987 but these were reduced to nil in 1988 and 1989. Regular outreach
services including EPI and curative services delivered to the two communities within the
context of PHC in Ghana may have contributed to the decline in mortality rates due to
ARI

INTRODUCTION

275

The complex group of acute respiratory infections (ARI) constitutes one of the principal

causes of morbidity and mortality in many developing countries. In many countries of Africa,
about 50 per cent of all deaths are in children under five years old. ARI is generally estimated
to be the cause in one fourth to one third of these deaths (Pio et al., 1984). Accurate data
on the incidence of ARI in the general population is scarce but the limited data available
indicate that a child in an urban area has an average of five to eight attacks annually with

a mean duration of 7-9 days (Pio et al., 1984; WHO, 1986).

The situation may not be much

different in Ghana but there had not been any longitudinal studies as yet to provide data in
the magnitude of childhood ARI although ARI for all age groups constitute 3.4-8.0 per cent
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of new outpatients attendances in some clinics in Ghana (Ashitey et al., 1972; Ashitey and
Nettey-Marbell, 1988). The objective of the present study was to determine morbidity and
mortality associated with ARI in children under five years of age in two rural communities
in Southern Ghana‘. ‘

POPULATION AND METHODS

This historical prospective study was based on data collected on ARI from children under
five years of age in two rural communities —Gomoa Fetteh and Gomoa Onyadze/Otsew
Jukwa— in the central region of Ghana, from January 1987 to December 1989. These two
villages are approximately 82 km from Accra, the capital of Ghana. Gomoa Fetteh is a
coastal village with a population of 2,316 of whom 199 (440) is under five years of age.
Gomoa Onyadze/Otsew Jukwa, a twin village is few kilometers inland with a population of
1,300; 20% (260) are under five years. The people of these villages, are mainly farmers and
petty traders. These two villages like the rest of Ghana, experience two major seasons in a
year; a dry season from October/November to March, and a wet one from April to Septem-
ber.

The Noguchi Memorial Institute for Medical Research (NMIMR) of the University of
Ghana maintains health research field stations in the villages mentioned above and provides
PHC including maternal and child care services to them. Population censuses were conducted
by the NMIMR in the two villages in 1986, and in 1988, and all children under five years old
were registered for a weekly follow-up at community clinics in the villages. There were 350
children under five on the register at Gomoa Fetteh in January 1987; 358 and 300 at the same
period in 1988 and 1989 respectively. During the same period the number of children under
five years of age for Gomoa Onyadze/Otsew Jukwa were 220, 218 and 188 respectively.

A team of three doctors, two senior nursing officers and field technicians visited the
villages and conducted clinics once every week on non-farming days. Services provided at
the villages included growth monitoring, immunization, health education and health care
including diagnosis and treatment. Morbidity data and health status of the children were
recorded on a disease register. The data was then entered into a computer at the Institute.

Table 1 Incidence of acute respiratory infections in two rural communities
in southern Ghana 1987-1989

Acute respiratory infections

: Number of
Village Year H
g children AURI ALRI Total

Gomoa Fetteh 1987 266 1,797 (6.8) 54 (0.2) 1,851 (7.0)
1988 258 1,641 (6.4) 10 (0.04) 1,651 (6.4)
1989 260 1,406 (5.4) 4 (0.02) 1,410 (5.4)

Gomoa Onya- 1987 199 1,046 (5.3) 1 (0.01) 1,047 (5.3)

dze/Otsew 1988 193 1,207 (6.3) 9 (0.05) 1,216 (6.3)

Jukwa 1989 174 931 (5.4) 3 (0.02) 934 (5.4)

AURI: Acute upper respiratory infections
ALRI: Acute lower respiratory infections
Episodes of acute respiratory infections/child/year in brackects.
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Any child who failed to attend clinic was visited at home and the health status assessed.
‘Nasal discharge, red throat (pharyngitis), red tonsils (tonsillitis), earache and ear discharge
(otitis media) constituted acute upper respiratory infections (AURI), whilst wheeze, cough,
chest indrawing and or fast breathing (respriatory rate over 50 per minute) were classified
as acute lower respiratory infections (ALRI). = These diagnoses were.made clinically.
Criteria for other diseases like malaria, diarrhoea diseases were also defined and children
found to be ill were managed accordingly. All seriously ill children were referred to a district
hospital for inpatient management. Two community health workers in each village were
trained to record all deaths which were followed by verbal autopsy by the three doctors on
the team. If a child had any of the above symptoms of ALRI immediately preceding death,
then the death was associated with ALRI.

Data collected on children on the register for at least sixty per cent of the visit in each
year from 1987 to 1989 in each village was included in the analysis of morbidity due to ARI.
All deaths. associated with ARI for the same period were also included in the data analysis.

RESULTS

In Gomoa Fetteh 266 (76.0%), 258 (72.1%) and 260 (86.79%) of registered children under
five years of age were seen at least sixty per cent of clinic visits in 1987, 1988 and 1989
respectively. The figures for the same period for Gomoa Onyadze/Otsew Jukwa were 199
(90.5%), 193 (88.5%) and 174 (92.6%). The Table 1 presents incidence of ARI in the two
villages for the period 1987 to 1989. AURI constituted about 99.4 and 99.7 per cent of all ARI
and mean episodes of ARI per child per year in the two villages were 5.3 and 7.0 respectively.
Incidence of ARI generally peaked in September/October (end of wet season) in the two
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Figure 1 Acute respiratory infections in under five in Gomoa Fetteh 1987-1989.
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communities (Figs. 1 and 2).

Gomoa Fetteh recorded six under five deaths in 1987, four in 1988 and two in 1989.
Gomoa Onyadze/Otsew Jukwa also recorded eleven under five deaths in 1987, six on 1988 and
four in 1989. Two of the deaths at Gomoa Fetteh (4.5/1,000 under five population) and three
at Gomoa Onyadze (11.5/1,000 under five population) in 1987 were due to ARI and could be
classified as post measles pneumonia. None of the under five deaths recorded in 1988 and in
1989 in the two communities were attributed to ARI. None of the children seen for at least
sixty per cent of clinic visits in the villages by the staff of NMIMR during the period under
review died from ARIL

DIscUSSION

Acute respiratory infections rank among the most common diseases of children the world
over. Available data on the incidence of ARI indicates that on the average a child in an urban
area has from five to eight attacks annually. Most of these are the less serious AURI. In rural
areas the incidence may be lower (Pio ef al., 1984; WHO, 1986).

The results of this rural community based study also show that children under five years
of age had an average of 5.3 to 7.0 attacks of ARI annually for the three years study period,
and most of these were due to AURI (99.4% to 99.7%). Indications are that the incidence of
ARI in children in a rural area may not be different from that in an urban area.

The incidence of ARI generally peaked in September/October (end of wet season) in the
two communities. The seasonal variation in ARI may help formulate hypotheses in relation
to risk factors in the environment and changes in human behaviour which determine the
changes in incidence in ARI during the year. These hypotheses may form the basis for further
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Figure 2 Acute respiratory infections in under five in Onyadze/Otsew Jukwa 1987-1989.
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studies in ARI in the study area.

Data from 88 countries in five continents, with a total population of nearly 1,200 million,
showed that deaths due to ARI in 1972 amounted to 660,000 and this represents 6.3 per cent
of deaths from all causes (Bulla and Hitze, 1978).

Of the estimated 15 million deaths occurring each year in children under five years of age,
25-30 per cent are due to ARI, and the vast majority of these are caused by pneumonia
(WHO, 1988). The under five mortality rates due to ARI recorded in this study (4.5/1,000 and
11.5/1,000 under five population) represent 23.3 and 33.3 per cent of all under five deaths in
1987 in the two communities studied respectively at the initial stages of the Institute’s
activities in the two villages. These deaths were mainly caused by post-measles pneumonia,
and the children aged 1-4 years who died from pneumonia were those who for one reason or
the other did not benefit fully from the Institute’s outreach services especially the EPI.
Proportion of deaths due to ARI recorded in the study does not differ much from what is
reported world-wide (WHO, 1988). However, deaths due to ARI in the two communities
were reduced to nil in 1988 and 1989. None of the children seen at least for sixty per cent of
the visits to the villages by the staff of the NMIMR from 1987 to 1989 died from ARI. The
results of this study indicate that an active health services out-reach programme within the
context of the PHC can efficiently reduce high child mortality from ARI and other diseases.
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