(20 ATLAS OF OCULAR
ONCHOCERGIASIS

Akio HOSAKA M. D,

Director and Professor, Department of Ophthahﬁoiogy’,
Asahikawa Medical College

Hiroto YAMADA M. D.

Assistant Professor, Department of Ophthalmology,
Fukushima Medical College

Satoru TAKANO

Chief Technologist, Department of Ophthalmology,
Fukushima Medical College

C.0.QUARCOOPOME M.D,

Associste Professor, Unit of Oph'thai'mology,
University of Ghana Mediecal School

Japan International Cooperation Agency

Tokyo, JAPAN, 1976

~ 232 =



INTRODUCTION

. Onchocerciasis, or river blindness, is one of the most important public
health problems in West Africa. The authors had an opportunity to make ophthal-
mological study of the disease in Ghana during the period of May 1973 to May
1974, '

Though the informations on onchocerciasis have recently bcen accumu-
lated, it does not necessarily follow that many colour photos of the eye affection
are available. ‘Incrcasing attention has lately been paid to the disease all
over the world. It will be authors’ pleasure if this atlas could be helpful for
promoting general understanding and interest as to the terrible disease —
onchocerciasis.

OCULAR ONCHOCERCIASIS

Onchocerciasis is an infection by Onchocerca volvulus transmitted by the
-bite of certain kind of black fly - — Simulium damnosum in Africa. After develop-
ing dermatitis and subcutaneous nodules (Onchocercomata), usually, the eye ball
also gets involved. The appearance and development of ocular lesions seem to
depend upon-the duration and intensity of the infection. It is not yet clear how
the microfilariae cnter the ocular tissues, however, it seems probable that they
penctrate cornca (especially at the limbus) anteriorly and sclera (alongside the
vessels and nerves) posteriorly.

In the anterior segment, early manifestations are: - superficial fluffy or
punctate opacity of the cornea and acute iritis. Later, sclerosing keratitis and
recurrent or chronic iridocyclitis 'devcloP, which may lead to blindness as the
results of leucoma corneae and or secondary glaucoma.

In the posterior segment, the situation is not so simple that there is still
a controversy on pathosis and pathogenesis. However, early manifestations may
include: . localized inflammatory lesions, discrete atrophic areas and sporadic scar
formations.  Recurrent or long-standing infestation may bring about larger con-
fluent cicatricial lesions or large irregular atrophic foci. Anyhow, at the end stage,
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the fundus shows generalwed or extensive degencration assomated with secondary

optic atrophy.

The authiors are not in a position to state definitely if the optic attophy
withoutor with few other signs can be caused by om,hocermas;s ¥ 1nal four photos

may offer some suggestions.

INSTRUMENTATION

The instruments used for the'phbtography of this atlas are:

Nikon F Camera for ordinary photo

Medical Nikkor Auto for close-up photo

Nikon Zoom-photo Shtlamp Microscope f for slit photo
Olympus Retinal Camera GRC-11-C for fundus photo
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Fig. 1. - Simulium damnosum (black fly), Fig. 2, Larvae of the fly.

vector of the disease.

Fig. 3. Big nodule at waise, Fig. 4. Excision of the nodule.
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Fig. 5. Section of the nodule including

adult worims of Onchocerca volvulus. in the nodule.

Fig. 8. Practice of skin snipping

in lower leg.
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and too deep (left, bleeding) snipping,

Pig. 11, Supcrficiﬂ diffusc a:pacity of the corea, Fig. 12. Sclerosing I.(cr'atit'is, chronic iritis

18 year old female. associated with sypechiae and

complicated cataract, 41 year old male.
% Yy
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Fig. 13. Superficial keratitis and acute iritis, Fig, 14, Superficial corneal opacity,
19 year old male. 35 year old male, right eye.

Many microfilariae were detected

in anterior chamber.

Vision: 6/24

Fig. 15. Similar finding of the same i)atieht, Fig. 16. Punctate keratitis, 16 year old female,
lefy eye.. . . left eye.
Vision: 6/9
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Fig. 17. Punctate kératitis in right éye
of the same patient,
Vision was P.L, because of large

leucoma and of suspected retinopathy.

Fig. 19. Early active lesion temporal
to the macula, 18 year old female,

right eye.

Fig. 18. Corneal opacity and degenerafion
associated with severe chronic iritis.

Vision: Nulf

Fig.. 20. Similar finding in left eye

of the same patient,

- 239 -







Fig. 21, Small round scarring naso-superior Fig:._2'2. Moderate lesions in the posterior pole,
to the optic disc, 29 year old male. 19 year old male.
Vision: 6/12 Vision: 624

Fig, 23. Same cye as Fig, 22 . [-;ig.. 24, Gyrate ijrregulaf atrophy of the fundus,
32 year old male.
Vision: 6/18
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Fig. 25. Early macular lesion,
75 year old female, right eye.

Fig. 27 Eirly macular lcsion,.

23 year old male.

" of the same patient.

Fig, 28. Early macular lesion,

23 year old male.

241 -

. Fig. 26. Similar finding inleft eye






Fig. 29. Pigmented macutar lesion, Fig. 30. Macular lesion, left eye of
17 year old male, right eye. the same patients.

Vision: C.F. Vision: 6/30

Plg 31. Old macular lesion and Fig. 32. Diffuse irregular degeneration and

vitreous opacity, secondary optic atrophy,
39 year old male, 35 year old male,
Vision: C.F. Vision: HM.

210-
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Fig. 33." Extensive degeneration, Fig. 34. Extensive degeneration,
39 year old male. 43 year old male.
Vision: P.L. Vision: 6/24

Fig. 35. Extensive‘ degeneration, Fig. 36. Extensive degeneration,
54 year old female. 50 year old male,
Vision: H.M.

A11-
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Fig. 37. Optic neuritis, 18 year old male. Fig. 38, Palor of the opﬁc disc and
Vision: H.M. - ' change of arteries, '
25 year old male, right eye.

Vision: 6/9/

Fig. 39. Optic atrophy, 66 year old male.

Fig: 40. Optic arrophy, 25 year old male.
Vision:  6/30

Vision: HM

12
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HOSARA, A.:
RECENT PROBLEMS OF ONCHOCERCIASIS
JAP. J. CLIN. OPHTH., 30 (l1), 1241 - 1251, 1977.

Abstract:
. Onchocérciasis (tiver—bliﬁdness, Robles disease) is one of the
most threatening filarial disease céusing blindness transmitted by
blackfly, and highly infected in Africa and Central America.
Onchocerciasis is not only blinding disease but also systeﬁic
infectibus disease, The onchocerciasis control programme were
launchéd_in Africa in 1974 and in Guatemala in 1975. It will be
authour's pleasure_if-the critieal attemntion and helpful under-

standing should be paid to onchocerciasis.
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Aot e (Onchocerciasis, BATA i)
Sl (Filaioidea) o> £ {§Td% Onchocerca vol-
vidus (BUF O volvl) A%, 7ol LCe bS
g LR BIRBCH B, 77 U H Cil Riverblind-
ness, e Tid Robles 754 L"C?@}).'LB'}L'CL vHo HA
‘C*b%?‘?@ﬁ“/:dﬂ:"ii‘}}?ml.‘th\%:ﬁi JI“‘!@'%‘_L
fiir O. gutmroa.a £ 0. cervicalis 'C 39 O”C 0.
volv, i LAt baodt /:l,{u:tiﬁlba‘ltb\icm blinich
77U Moo TR E D ibh T v, HiE
7t &4, Riverblindness #37., SEMEEHAAA,

Fetr—fnit, LI ENBIZEL TR L 5 TH
Ha

d—my U0% b hoost TR LTV gV,
HOEIEE < FHTINCEE LicE & L CHREBERERD A
DEBIAEE
MRS & LT TR b DA EEL TYBD T,

d v B b R b BB Ch By HEHIE

HEA e S OCTRA LT, e B X QIERR
tF, oD 2, 3 oI B ~fﬁr}a&f’ﬁ~ L,
PR A TR L T 2D,

A TN NED ST EHITE
AFEOFATHULT 7 Y B BERTrhgik (77
298 whb, 735 7O Yemen F OibOFIERY
AnsE, ERPOBEIIL 000FAL L, 3,00008A
LA ST B, h

* Recent Problems of Onchocerciasis

a0 NEEH A IR B g, WBO ; OCP/
STAC F£a
Akio Hosaka : Department of Ophthalmology,
Asahikawa Medical College. WHO, Onchocer-
ciasis Control Programme in the Volta River
Basin Area/Scientific and Technical Adviso-
ry Committee
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AT
Brkn@ Ei{;}lﬁ%ﬁ-? 70 HTHDT, FTEHRL

f5 e b 15° A4k & Lt R M ui B o
Vi A RRIR S VRE TH B, E B olT
T vEahbd rF=T il Tin s, kbt
¢ O T RS040 1%, e Y, 30251510
[T D, d~1095 ARIA L CU B, BEEHIK T3 13
8524 KBEROIT L H 5. FEEICIETTREY 42
R TV Be T b EEE (RERAARD 0.9
5LRP), WRUETERT (10~39.9%6), WRREHHT (40~09
%), GEERT (T0%BLE) TH D,

British Empire Society. for the Blind #idga -3
mXBE, a—w oy SORNREH%, Il
FEHIES & 830, 5~1. 025 Ch 5 DA DR
HCILEE L. 5% T 0, AEOHEROFIE ORI
manks,

R CORIFMLY T 77, A% o, SxXx
5, an T4 HETCEDE GRS, HE
FHSUN, s T P, ZadrARs b gRshT
B, TFCTAYDEOBRER 0 FREL VD
s, %mm:nuﬁ;’. F T F w5 OWFTHULTRFI
HANFEHE P S, FOHTIN oLy IS
LT h, BEEHEETA L LIOHASHES R T
Bo A% L TH, HEOWFHRORE 2 — L —FI
Bk, feFifHRnd, Chipas, Oaxaca, Guerrero
L EDMTH B, 25 A= T GO MD 25, HH
4L Barcelona O, FEHCLL Valencia @fFicic
ATHIAS b, F OO TS S B 2 1 W E
TERT v AOKTHEFEO Micay W 5 IR
Wb B TR HDPEHTHIC IS BRSNS T 7 7
T40~669 (Strong), 46~6825 (F£M), =w »E¥F T
15%, 77 SN eI Y OREN BB,

PRATRAR vk 2E AT T DDT HEEOTR
o7 2 OB AE{TIO, HBIRIERE) Lo, K
HEIL T BTy BHS 77 5 7 CHplsk Bri-
gada & RS IEESNT X -2 Tifioidu D i rRe!
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L BB AT Tz ¥ ooz, L
L7 77~ TR ORI 12T, 107387 LTSI
fakd T, B RREG SR X R C IR A

b, IHEORFRIHEARRE S h 3 - 2 ol,

77 Y B GBI, BIEE Lo TS 20
IR T e, b= T CHY H o SRR NS
focus ABR BIFFEANTREY) Ly oDl © b—Hkid
W LA R A L LT 0TV B, R
BHhOTRERIC L2 TN OfhIUE-T, T2
2 LU BB G & B & & Ao B U IR £ Rl
BOWEAND B 1205CTh D, BCRARDEHEN TH 5
3L THRHIS CHRIR 7 0 AN L C s ik

EhhoTa Y b e —AHBE YT 5 o L kel

(1970), 1971~THER ST T, 5 & T OEENHEL R
b, WHO WSR-S TI9744 b 206 doie B A4
o SEDERRATE L BIAAT D A ESL Urze T ODEITE
SFNEOE, FHRA— v F—F « TAHY—a3-2
fel s E2Pa—ibs bmd— s 7 oSy o7
HE O BAEAFTOH km? OHUECARKIL, 00077
ATHY, T LEZTH AL HES iz, COM
BADEEEIS AL HRARTCCL, REOTH
REE RIS E B < 100H AR L 2 5T B,

_ {RiE &
Frafiril TEHRAEMIT 7V RE ST AU S

FelE 19764118

BREDEGH I LT DN, BfE0L LA O,
volv. “CH TR R HIET A & Shb, &
R b b OBEN S TR &7 20 LTl
Ahb, FECERLTCOWAE M Tl e v b
A5 7 il (microfilatia) M a h, £
¥ P TIRRMGM (infective larva) &g by 7
2 R AR T OSSR Ao CRR AT
T 5, EREERT 02 AT 2T CHOTAR
O RO e ek LOWa,

1. Onchocerca velvulus @fﬁ?ﬁ%

v e RN — R A A LT
WEERT B, T 7 U H ORI b Eh THog
o ARLEERNT A, O volv, oFEITe b
BN, ZEFL, TY I3 TH BRBRESESLHT
Wb, FAYY T, ERMCEIRXEL ST
X B, BoRCHLESELVvE ¢ 0. volv., OFRRfiC
ERNBLEDD LB Hh, FOHELEL LT
B : _

b MEEN D 7 RIS MO AT S 20
FEP GG S U CTEans, — AR BT L C i
AoCHEE 1 Mgl (first stage la_r\ia) &, 2 ElEE
U CRGARISN &t CERED BYRERE D, T 0Bl
Bl bORHCEAT B, 7 2O CRILRIGIN &
fo5 x oMLY 2o oo &4 cR D, |1
~ 2@ bR S, b MEE ARG U

" CARACTERES DES MICROFILAIRES
’ : W. BANCROFTI LOA-LOA A, PERSTANS 0. VOLVULUS A. STREPTOCERCA
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# V@ Characters of various icrofilariae.
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G 14EM ¢ B TR TS LCHUR 2 A Do LA
T ERY 2~5em G AN, A A 30~50cm iz
Bk, % L FRRIAE F s TR 2
ENBEOTED, RACFIE AT, WOE 16
EATE HEE S b, fRHELASR 0. 3mm i TAL 8
BB X SR B0 A & o A4 A ORBHKREETSH
B AFRIRE ARG & IR 2fi5 T4 & ShT
Wit S ¥ X EGHRENR R S h T Y (),
FFROBIHELRL S A T LT b, frRDFEML
L~3glvbh, b MR CREL T 20, F1HT
IR RS OMEME I E B, foke FORFND
{7sh o EERGETIS B & O LG ORI AT &
h (Buck B, Picq &, £M5), £HEELIuwifoh
Bkt L5 10F ¥, ARAEH TR, FTC
BEN AR R S haud, 1rEAER O, volv,
CHDHH, fmp:.g—gw&g: i;f?? F 1T, W. Bancrofti,
Loa- loa; A. Perstans, A. streptocerca Adh 5, i
BT OB « L REOBENORBTENE S
(H1ED,

2. W72 (Blackfly, Simulium) )

Tk A0 Va5 3 FREO L ZARO
BEAASR TV D,

S. damnosum cemplex : 77 ¥ :bj(li:ﬁ@ﬁ-ﬁﬂyﬁi
KESH D7 2D LB, £ R—TkL, Fi
CELIMENSEMERT Y TH B8, §0EIhH,
complex. E LD Tw5,

S. naevi group : 77 V A OO HEORA T2 ¢
YR MI LBOKEED B =1 T S DA

S. ochraceum : gk, e ST7F <5, A% o

S. metallicum : g, $H_ x5

S. callidum : rfsggsk

Cofl, TEBET RS S, exiguua HAEbh
bHo o

—-fe 0. volv, @{Fm & 7 2ol it
B, Pl FTF w02 (S och) i, T7Y
DOFRLY FTFwIOMME ESRY S, TTY
HOT (S, dam.) DR TORELT 7 HOfFh
DAL BCEIFCHB (Leon and Duke, 1966),
F 7 U 5 Th A v aE & BRERATE A b SR
WeERSHB O, DL Onchocerca-Simulium
complex ZHHRLTVBA% Ll

F s DIERC DU ORI & 53 26555 BT Tix
&, FFEATH TR FHRIRB o FHH OWRE.
BIRACH D Lo LESEOREHC LS L HELT
W T NOE T E B b, NI THEFT
B, FOMOTaAls B ECHET AL DI ET

— 9
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oo TETRIIDE km 25 100km LA L dots Bk
Pidh o fotEHGE O X MBI CHEYIT 5 =
T, Fihdih SRR £ CoaRBRIE £
JARRCEE SR TS, S dame 2T, B
500~1,500m -G, Ao (60~250cm/sec)
JDEEUCA 250 YRR ¥ L CHEIT Do T hats

o LoC b » iR TR e 5 D10~ 20 [ S
TPBHEh,

= —Layfﬁxiﬁﬂh_‘):’)'{f |4 I‘%}Iii]“*ﬂ{Sﬁ_, A { 1 f
@ b LIFGEAS ) LHERB DLV, COFY:
i:on~*Cfg%lﬁf3€’a‘“'\‘"?l‘di£‘-ﬂﬁ\f.< SADSL. LinLw
5 Y 7 i & L0 TRITRRE AR A L B &
DTEBIZBRCRT 2 L O T, BRILY
OFBRPREL T FOEFCBAIND D LNEHT
5. ' _

B BR RE R

0. valv. @rimi&ﬂuﬁ&ﬁﬂiL:ﬁ%ﬁlﬁ?‘&?%%
B ERERBACTHET BB EL 55 Y, R
FEFAEERE BUCTFAEL, COMOMICIIE LA LR
ML 2V S ORLIROEES TH DML, Lﬁi[, = ORUE
FfFmAR \Bh‘fa/‘;ﬁmﬁﬂsﬁki’ffﬁ“é LR B
shTxd,

/ﬂfﬁtm Ho 9 %ﬁﬁ%fxﬁﬁ&fﬁii&@%’ﬁ& HI%JE{BE
EhBRD, Aﬂﬁ'f‘fﬁ}iﬁi}%@ﬁﬁ{%&*hfﬁ"ﬂ‘?ék
Fh, LA SHEROBELHD, oo
AT 5 B BREDIE B TRICIE B\ AU A T
WromRAR OIS, DANCERROERY VA K2
BB B £ B B AL, T ORET, HIRYE
_iwmmmtmt<ﬁLf&7}L;%&#iﬁ%r
Lo TET,

3 DR S\ T 0k S L
T B CHr, [ CHER Y fotus 12 1o
EWB B L THB, T ORE OGRS LA
TR, O, volv, 720 L 540k, b
FEEORISIENS DO, BB\ TEH CRE
EORBE oS EOMBTH D, WTRIELTY, #
LR AP sa oy ey ﬂ%EDﬂWKIOTEubﬂ%@
mﬁ&ﬁﬁwﬁr&®%%rxoLrﬁb%mbf<b
&éhfh6o

. EREREISMDIELR _ :

1) A w2 b B (Onchocercomata, Nodule)
BT RBRRAC TS r B At LTS hB e
VATEMITH B, PRGBS B B E 3
MRS R R T 5, KESEbE
B 0.5cm 2B 10em DL R LEL, EDER
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fevods, HRE LCHIE - BRI s LT
LD, REENRIEAERG LT, SRR & B 2 kA
%o 770 HCERERIARAMETI/CE < RBD
A AR THIERIC S v D (SRR T 57
DFECIRPEOEIIC, BT (AIER Lok L
TuBYe HERIOPLEREI AR L (YA
a VAT RN, OB, bR XNS,
i 1 b - AR O RIERO KEEITH Y, BIE
2 O PO B SRR O TH 5,

2) F o h Bzfﬁ 4 (Onchacercal dermatitis)

RHFERONT L0 & EBOECHB, L0
BHOEBDE SN, WEHE TN — DR Tl 5
BAMB D RIS LTHIHERO SRR A L
BB EAS L, BA TR IRI ol Ly &

BT LB, WO R D blospy B Hie _

b teL s, ORI RO OB A Y
EHE XURBRBECR5h D (Buck),

EBEORCh <, EAMIICETE 5, hE
CTHED P TRAT DI L b H D, K& ST
Rt HA LS B, WMol MR il
ff b Mt e R S LIRS 2 k53 Do
COWRIBE T 7 Y AT 2 v v (craw-craw) 2
S5, BRORIHAREEN R 75 & BN b

BEiR  ISTGEILA

T B VS & CRE, 7 7 U A EC BRI o
P, R CHAG SR L D TS (Mal morado) A3
HY, IR AR S S L, SRR
5 (Erisipela de la costa) & 1+5, Yemen TI3Ifff
ORI EE AL b, EENEHL, Bk
VARHEEL L AREE (Sowda 24 A) RIS LT
%, _

WG REOHTAAIEROR AR 43Tl 0 CRARR S
OSBRI L T QD & SR AR L2
VR, Lizard skin), % CHERIURNEO @3RA 2L
TiHGIMte RT3, Sha café-au;lait area Fi-tk
Leopavd skin &M, RIS OSRIE B L b
FeR &R R, R L CBRA LA T CE
ERIRT 5o A T, ARG Lol
ITF 2 F £/ B (crushed tissue paper), HifEo o
@ X 5 {cPrAbL Lichenification, Presbydermia, Pseu-
doichythyosis, Packydermia g8 & e h T 5,

Tl A o s LT AR RE &R0
ot B EOREEE L, hEREOHRTED L O TH
Bo .

3) SE~OHY

A v GG RO8 b FIRORTEE ) > e b FiA
#2053, LisL Buck icXBE 770 waoxiigl, Yo

# 1'% Evidence of systemic onchocerciasis®

Ogran or site a (Iuit(;,. vrglxz?tl:o‘%lslariae Frequency and type of observation Geug;l'gp;]'i;;rarea
Blood + Occasional in histopathological specimens | Zaire 1970
-|- 5 hospital patients Mexico 1959
Blood vessel -+ 1 autopsy Zaire 1935
Aorta + + 1 .autopsy Zaire 1970
Liver + 1 autopsy Zaire 1970
. + 1 autopsy Zaire 1935
Kidney -} I autopsy Zaire 1970
. -+ 1 autopsy Zaire 1935
Lungs + 1 autopsy Zaire 1970
Spleen + I autopsy Zaire 1935

- Lymphatic system + Routine finding in histological Tropical

examinations of lymph ncdes Africa
) in endemic areas

Cubital nerve + 1 autopsy Zaire 1935
Cerebrospinal fluid- + 5 cases Mexico 1959
+ a number of cases Zaire 1932

Urine ) + See Table 2. ‘

Vaginal smear + 294 of Papanicolaon smears in Cameroon 1973
: a hyperendemic focus (savanna)
Sputum -+ 3 cases following first dose of Cameroon 1973

diethylcarbamazine (treatment trial) (savanna)

* after A.A. Buck, 1974,

— 10 —
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% 7 % Geographical occurtence of micrafilaruria in onchocerctasis from tropical

Africa and Mexico®

Country where - Lo Frequency of o Method of urine
CasEs Were Seen Type of population microfilaruria Type of study examination
Nigeria hospital patients L case clinical study routing
Mexico hospital patients 5 cascs clinicat study routine
Uganda nonrandom sample of 71300—=2. 3% survey with routine routine
Zaire . genoral population urine examinations
Ethiopia hospital paticnts 1 case incidental finding in routine
. : hospital lab. )
Liberia hospital patients i case incidental  finding in routine
hospital lab, ’
Chad total village population 44/386=11.4% - epidemiological study | triple
: ‘ . : concentration
Chad selected village population | 46/135=34,1% clinical study of routine
] . microfifaruria
Cameroon patients selected for 3/40="7.5% routing urine triple
forest) treatment i examination concentration
Upper Volta outpatients 13/100=13.0% clinical study triple
. : ) ‘ concentration
Ivory Coast nontandom sample of 5/100=5.0% survey triple
: population ) concentration
Nigeria hospital patients accasional not specificd routine
observations ]
Cameroon representative sample of 18347 =5.2% epidémiolog. study triple .
(savanna) general . . concentration
Ghana hospital patients 8/176=4.5% clinical study with triple
routine ’ concentration
urine examination : :
Mali outpatients 22/85=25.9% clinical study triple
: . concentration
Cameroon noarandom sample of 35/94 =379 survey routing
{savanna) village population in
hyperendemic area

* after A.A.

Buck, 1974.

$ 3 & Changes of the weight : height ratio (W : H) between the 1967 and 1970%
studies in Chad in relation to microfilarial counts in skin snips

Skin snip count No. in group Mean W: H for 1070 Dmeri‘é%%_% W:-H I for difference
<50 25 . 74 --0.01 0.5
50-100 14 1.67 -0.0b 11
=100 1.27 -0, 27 3.5

* after A.A. Buck, 1974.

men OBFEDO Y L WOMBIES I, © R
EOERIGHEENRICA D TEA S & LTS, £ofh
@) AT IkfR & L CHL Hanging groin (4 15
OTIE) CABRBOSEREISREI LTV, LU
T2 Y HOWFHR T, COLbAHETELAYE
BALTUTEL, HISGE kB, Fho b MESHC & BEAA
B HDHOPIIRASRETH LN, o7 25 ) %
EOFHOFEVLEh T by ehsd 5,

ek O ZUEE 2o o RO RIS & e
RS TE D, AR AS &L i7el s & R
CkD, b iS5 ELLRTEA, L LERK
G OB R A B LTz & v S US4 &
HTL B DCA v R R L0 S RO IR &
LTk B TR E X BB & 90T
Efce B 1FUMEROIH SR SEPRBYEL, F
2RI RPCFUOFER S M HEYBIEL THD. ©

— 11 —
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T LA v o o S AR B S h B b s
=i b, Rolland and }3313){1‘15‘%?’; A AETIE ORI T
EERHET S E, WAEOTH %Ok s L ikE
AR E L RTER L, Buck B ILBESERIEO R 51
et SAERIV AR oC follow up U, EHMECUA
FAEEWPOHS T L5 Rz 3%), i Rolland
and Balay R¥EA » 2 fE CRIETTBRAIRRT B L
b

Mg Y 5D R #ﬁﬂ]#ﬁﬁ#i*ﬁ.ﬁfxbhf 1 lm

5 BSOREE Y s w)/»%rﬁymﬁym
Babhtwd i s, gy Wiu%gﬁﬁuéhfk B
E, T GER AT 4 E‘.. BT B S LD LE L fbi
B &, (TROMBEHEHME F 20T Y RN TH BT
#h A0 C, FREOEERIIEE L bhB L LA

Tolve FAMBRAMRY L BWT AMESMELTERLC L

whBe

L BYEE _

IO BRI 5 L b iR OTREE L I
HAR & B LT w B IRAECUHRAEIRAMT- ) IR
UL THEREING Z LR D ARSI {0l 7
7Y HTLFF VT AY BTl FATHER TR
TARBIT Do 17 7 U ORI & 90
UL R W B L RS IR S <, B
Lok Vlb&%x%ﬂtténbbt%ﬁﬁumﬂﬂ
EIsK, Thidyy7y v Y O b SRR A
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10. SEROLPIDEMIOLOGICAL SURVEY OF HEPATITIS B VIRUS INFECTION

N SCH()QL CHILDREN ARGUND SENCHI ARFA (PRELIMINARY REPORT)

By

8. Otatume®, S, N Afoakwa, J. A. A, Mingle, L. K. A. Derban and E. O. Laryea.

Department “of icrobiology, University of Ghana Medical School, and Health and
Safety Department of Volta River Authority.

Introduction

Massive development projects usually résult
in changes in the ecology of both plant and
animal species.-Such changes are of public
health - importance since -these . affect the
disease patterns of the human: population,
in and around the affected areas. A dam has
been proposed to be built at Kpong, in the
Eastern Region of Ghana. As part of the
evaluation of the impact of this major
man-made project ot the population, it was
planned to’ conduct a sero-epidemiological
study of infectious diseases in the Senchi

area,; before the construction of the proposed

dam, and to follow it up after the completion
of the dam, This programme wa< planned
with the coliaboration - of the Health and
Safety Department | of - the . Volta - River
Authority (V.R.A} and the Decpariment of
Microbiofogy, University of Ghana medical
School, Korle Bu. .

This brief note describes.the results of the
serotogical examination for Hepatitis B (HB)

virus infection of the school children around

Senchi area, which wds carried out as part of
the sero-epidemiological survey stated above.

M'aterials: and Methods

_The study area, Senchi, is a villagé about
100 KM from Accra and 10 KM. from
Akosombs Dam of the Volta Lake. The
village is located along the- Volta River,
down stream’ of the Volta Lake and expected
to be -outsidé of the flooded area by the
proposed Kpong Dam (Lower Volta: Lake).
The "altitude ranges from 60 to 80 meters

above sea level. Estimated' population is-

approximately. 1,700-1,800, ‘and * most - of
them- depend upon- farming for. their liveli-
hood. -Pipe-borne water supply and sewerage

*A Virologist sent by. Japan Internalional Co-operation Agency

(JICA) under the Medical Co-operation Progeamme beiween the
{overnmenis of Ghane and Japan. Present address: Department
?r Bacteriolozy, Fukushima Medicat Colicge, Fukushima (960).
apan.

systems have not yet been established in the
area,

507 Blood. specimens were collected from
the school children aged between 5 and
16 years, 5-10 mL sample of blood was
collected from cach child into a sterile
container. The serum was separated and
stored at-20°C until tested.

HB antibody (HBs-Ab) and antigen (HBs-
Ag) in the sera were examined by the passive
haemagglutination (PHA) and reverse passive
hemagglutination (R-PHA) tests respec-
tively’ as described by Imai et al. (1974).
The HBs.-Ab and HBs-Ag coated red
blood celis were kindly provided by Professor -
Mayumi of. Yichi Medical School, Tochigi,
Yapan. ' S '

Sera - which 'wcré reactive at 1 : 8 were
taken as positive in both the PHA and
R-PHA tests.

TaBLE {: Tucidence Rate of HBs-Antibodv in the
Sertan of Children around Senchi Area
According to the Age Group and Sex
using PHA test.

Sex
Group| Age
_ ‘Male Female
i 5-6 1/32 (3.1) 732 21.9)
2 7-8 4150 (8.0) 13/54.(24.1)
3 9-10 1254 (26. 7y 6/43 (13.3)
4 11-12 10153 (18.9) 16/57 (28.1)
5 13-14 8/42 (19.0) | 5/31 (16.1)
6 15- 531 (6.1 | 3719 (26.3)
Mot - ’ '
| Recorded | 0/4 . (9 03 O
Total 40/266{15.0) | 52/241(21.6)
5==8.4843** ' §=5.8279
Mean 921507 (18.2)-

*: Numerators, indicate positive numbers, and deno-
minators numbers of serion specimens examined.

297

Numbers in the parentheses indicate percent of positive

Cases.

*s - standard devigtion fn percent.
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TABLE 2! Inci:.ience Rate of HBs-Anfigen in the
serum of Children around Senchi Area
According 1o the Age growp and Sex using

R-PHA Test.
’ Sex
Group Age — :
Male _ _ Female
1 56 5132 (15.6)% | .32 (2t°9)
2 7-8 15/50 (30.0) 5/54 (9.3)
3 @10 11754 (20.4) | 5M5 (111}
4 1112 ] 6/53 (11.3) 7157 (12.3)
5 13-14 5142 (11.9) 2/31 (6.5)
6 15 6/31 (19.4) 1119 (5.3)
No .
Recorded | 2/4 (50.0) 213 (66.7)
Total 50/266 (18.8) 29/241 (Tinczr)
§=6,9636%* §=5.9%08
| Mean 79/507 (15.6)

% Numeralor indicate positive numbers, and dgﬁw—
minators rumbers of serum specimens examined.
Numbers in the parentheses indicate pereent of positive

cases. . _
**: crandard deviailon in percent.

Results

HBs-Ab: As shown in Table 1, the
HBs-antibody levels in the girls had an
incidence rate of 21.6% and the boys 15.0%,
indicating ‘a higher incidence rate for the

girls with 5% significance levels. In the boys,

the incidence rate of HBs-Ab in the. under
8 years old was definitely lower than the over
9 ‘years old with 2.57; significance levels,
while in the girls, HBs—Ab positive rate in the
under 8 years old was higher than 9 years old.

Consequently, in the age groups, both
5-6 and 7-8 years old HBs-Ab positive rates
of the boys were statistically lower than
those of the gicls with 2.5%-and 5 37 signifi-

HEPATITIS-B IN SENCHI
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cance levels. The incidence rates of HBs-Ab

in the boys increased gradually with advanc-
g ape, namely 05 for 5 years, 373/ for 6
years, 7.1% for 7 years, 9.17 for § years
and 35.0% for 9 years old (not'shown in the
table). However, this particular tendency
was not observed in the girlsso far tested.

HBs-Ag. Table 2 shows the results of
HBs-Ag test according to the age group
and sex. Overall rate of HBs-Ag. positive

cases of the boys was higher than that of the,

girls, namely 18.8% and 127 respectively.
The highest incidence rate of HBs-Ag was
observed in the age group of 7-8 years old
boys and 5-6 years old girls. It would appear
from these results that the school girls in
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Senchi area were infected with. HB virus one
or two:years carlier than boys. Clinically,
however, the children who carcied the
HBs-Ag looked healthy.

Discussion

In this report the overall incidence rate of
HBs-Ag was found to be 15.6 % as deter-
mined by the R-PHA test. This is much
higher than the rates so far reported by other
workers. Foli and Swaniker (1571) detected
among blood donors at Korle Bu Teaching
Hospital in Accra, HBs-Ag in the blood of
6.1-6.7%. They used the immunodiffusion
test and the immune-precipitation techniques
respectively. Yokota and Minami- (1972},
and Minami (1973) surveyed the incidence
rate of HEs-Ag in patients of non-jaundice
causes and healthy peoplé from various
parts of Ghana using immunoctlectrophoresis
technique. According to their results, the
overall rates of incidence were 6.7% in the -
males and 4.9% in females; the incidence
rates in the age groups of 5-9 and 10-i4

“years old boys were as high as 107{ and

11.9% respectively. The R-PHA test used
in this report is known to be significantly
more sensitive than the agar gel diffusion,
and counter-electrophoresis systems  used
by the previous authogs (Vyas and Schul-
mann 1970, Germain et af 1972). This may
partly explain the higher incidence rate in
this report. S

Another -explanation may be the different
age groups studied in each case. Byrom et al.
(1973) reported that although HBs-Ag is
detected in individuals of all ages in tropical
countries, it is most frequent in chiidren
aged between five and fifteen years. Our
group comprised the 5 to 15 years whilst
Foli and Swaniker examined those in the
21-40 year old age group, Minami and’
co-workers used sera from a wider age
group namely 0-45 years or over.

-HBs-Ag has become very important in
view of its relationship with chronic hepatitis,
and liver cirrhosis and more recently with
hepatoceliular carcinoma (Prince et al. 1970,
Vogel et al. 1970; Nishioka et al. 1973).

‘In Ghana, the present situation of infective
hepatitis is. becoming quite serious. Since
1969, reported cases of infective hepatitis
have been rising every year with 10 to 30%,
of annual increasing rate (Otatume, 1974).
The implications of the high incidence of
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antigen carriers, as has also been reported
here, with respect to acute viral hepatitis in
Ghana and the role of HBs-Ag in the genesis
of chronic liver disease and primary liver
eell carcinoma have been discussed by Foli
and Swaniker (1971}, o '

The role of mosquitoes and other blood .

sucking arthropods in the transmission of

HBs-Ag has been studied (Smith et af, 1971,

Prince et al. 1972, and Byrom et al. 1973)
and 1t has been suggested that “‘the high
prevalence of chronic hepatitis infections
in the tropics may depend on blood sucking
arthropod vectors to assure a high frequency
of exposure in the early years of life when the
risk of developing hepatitis B virus infection
is preatest”, ' ' '
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Since l9fl, reported caseg of infective.hepatitiéjand'
yaws are increasing steadiiy in Chans, Measles_andrbhiCken—
pox which incresed rapidly ardﬁnd 1970 reached plateau '
after 1972. Pertussis and leprosy have.deereased gr&dually,
but the'number df reported caseéiof enteric féver.and tubér—

culosis faried with the year. (Author's tfanslation)
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Poliovirus Serotypes
Couse of Infantile Paralysis during
tarough 1974 in Ghasa -

-The = epidemiological pattern of polio-
myelitis among the indigenous population
of Ghana is that of “Infantile Paralysis",
the most. susceptible age group. being 04
years (Addy et. al, 1973; Otatume & Addy),
as has alsobeen found in Nigeria (Collis, 1973)
et al. 196]). Commulative virological and
sefological ‘data in support of this assertion
were obtained by examination: of sera and
stool samples of healthy individuals (Addy,
et. .al; 1973, Otatume & "Addy, 1973;
Otatume & Addy, 1975). Poliovirus serotype
1 was found to be'the most rampant isolate
of the 3 poliovirus serotypes, whilst serotype
3 was least rampant, It was, therefore
suggested that poliovirus serotypes 1-and 2
should be considered potential causes of
poliomyelitis in Ghana (Addy er. al.,; 1973).
Infants in this country run a very high risk
of infection with those viruses within a few
months after birth and indéed some healthy
infants have been found excreting the viruses
as early as one month after birth (Otatume &
Addy, 1975). T o

We report here the result of preliminary
isofation and - serological findings of 350
selected, unvaccinated infants and children
with -paralytic gyndromes, aged between 3
months and 4 years. From these 50 cases,
19 (38.0%) polioviruses, (types 1, 2 and 3
together) were “isolated, ont of which 10
(52.63%) were poliovirus type 2, 5 (26.31 %)
poliovirus . type 1 and 4 (21.057]) were
poliovirus serotype 3.

Of the two infants in the age, group.0-5
months in our study populafion, one yielded
poliovirus type 2. in the age group 6-11
months, two of three stool samples examined
yielded poliovituses, one poliovirus type 1
and the other. poliovirus type 2. Poliovirus
serotypes isolated from the age-group 12-24
months; numbering 28 children, ‘were 5
poliovirus. type 2, 4 type 1 and 4 serotype 3.
The age group above 2 years up 10 4 years
which  totalled 17, yielded 3 poliovirus
serotype 2 only. : 3

Serological evidence (4 fold or more
increase in reciprocal neutralising antibody
titres between acute and convalescent sera
taken 14 to 21 days apart) in support of the

1 pod 2: The Majbr
1972

6!

JR

isolation results and incrimination of the
various poliovirus isolates as the cause of
paralysis in the sample donors i3 set out
in the accompanying table. Apact from the
19 children whose samples were both virolo-
gically and serologically positive to the one
or the other of the thiee poliovirus serotypes,
there were, however, thre¢ children, aged
4, 6 and 11 months, seropositive (i.e. 4-fold
or more antibody titre. rise) to poliovirus
serotype | whose stools failed to yield virus.
Furthermore, two serum samples among the
19 virus yielders, showed patterns of mixed
infection; one was due to all 3 poliovirus
types and the other to poliovirus types 2 and 3.

. Neutralization indices calculated for Refe-
rence Hyperimmune Sera to all three polio-
virus serotypes against all isolates and
apainst Reference Poliovirus serotype 1, 2
and 3 antigens, using 20 Neutralizing Units
of sera, were in all cases of identity higher
than 2 log ¢

1t has been found that maternal antibodies
begin to wane or disappear a few months
after birth, reaching at about the end of the
12th month the lowest level in about 75% of
children, giving way to naturally. acquired
immunity or to disease, and at the end of 24
months about the same proportion of children
might bave solid immunity or fallen victims

‘to paralytic poliomyelitis (Addy, unpublished

data). In this survey 73:63% (14 out of 19
children) of the paralysed children, from
whose virus was isolated, were beiween 7
months and 24 months old, supgesting that
in' Ghana the age group most susceptible
to paralytic poliomyelitis should be the 2 years
and below age group. Infants below the age
of 7 nionths are protected by maternal
antibody. ‘ '

The is;o{ation of polioviruses from the stools
of these patients, the highly significant
neutralizing antibody titre nses beiween
acute and convalescent sera from these
patients and the correlation between isolated
virus serotype and antibody titre rise to the

_particular poliovirus serotype, incriminate the
“paralysis of the proportion  of children

found virologically and serologically negative
to polioviruses must be sought among the

" echo-viruses, coxsackieviruses, Arbovituses,

etc.

The high rate of poliovirus serotype 2
isplation in our present survey and the fact
that poliovirus type 1 is the most frequently
isolated polovirus type from healthy indivi-
duals in Ghana and the added fact that
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CORRESPONDENCE

GraNa MeDICAL Journy,

Poliovirus Isolation and Seroleg

feal results of 50 selected, Unvacelnated Glamraig.u Children (04 yedrs) with Paralytl

Syndromes . S )
IN VITRO NEUTRALIZATION TITRE RISES

Ne- | Graup Ao | orompe Paorins 1| sebwmer | ol R

Months Tsolated MFolds of Titre Tolds or Titre . thd; of Titre__

Qe | K B | A

valescent Sera valescent Sera - | valescenf Sera
1 | 0-5months 3 2 1 6 1
2 | 611, 6 1 5 — —
3 1 2 i .8 —
4 12 1 6 ) - S
5 12 3 I =) 5
e 12 2 — 7 n
B 12 2 1 7 =
.8 18 3 — — [}
9 12224, i8 3 1 —_ 5
10 ] 18 3 1 — 6
11 18 1 4 — —
12 24 1 5 i e
Rt 2 2 'O s | 1
i4 24 1 5 — 1
5 24 2 i 7. 1
T 24 2 1 K 1e
v 30 2 1 6 =
T8 | 2-4jears 30 2 3 6 4
T 40 2 2 5 _

* Decline in Titre,

76.34% of ali isolated poliovirus serotype 1
(of which 58.62% were from children aged
(-4 years) have been shown to be virulent
and ~ therefore . constituting & source’  of
infection to susceptible individuals (Addy
et. al. 1973) lénd c¢redence to the claim that
poliovirus serotypes 1 and 2 are indeed the
major caus¢s of infantile paralysis in Ghana.
Poliovirus serotype 3 may play a rather
minor role in infantile paralysis in Ghana.
We are ete.

Dr. P. A, K. Appy AND Dr. S, OTATUME

Virus Laboratory Department of Microbiology
‘University of Ghana Me}‘c:‘ical School, Accra.
. Ghana..
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ANAEMIA IN PREGNANCY IN A TROPICAL AREA

-8, Furihk_a wa
T. Yoskida
S. Sekimota
University of Fukushima
Fukushima, Japan.

Introduction

As parl of our joint program for medical care in Ghana we have been cam,mg oul a s.md.y on anaemxa
in pregnancy there. This area, which faces the Gulf of Guinea in the western pari of Africa, is very hot and quite
funsid. There_arc_ a number of documented studies so far available as to haemoglobin aromalies, congenital
diseases exemplified by sickle éell diséase, which are frequent there. Malaria is also predominant in that area,
some studies having been made publié as lo the rclalionship between that illness and sickle cell disease.

Over a period of one yeér from Feb., 1975 through Jan., 1976, we made a status of anaemia and the
necnatal bod)’ weight at ‘birth in 167 pregnant women with haemoglohmopa!hy in the.-main seen at the Maternity
Block of Ghana Medical School. At the same time, morpholow af erythrocyies c[osely related to anaeinia was
m\esngaicd by means of scanning electron microscopy. The resufts obtained arc presented in this prehm:nary

report.
Materials and Méthods

Our series consisted of 167 pregnant women. Initially, an attempt was made to identify the type of hae-
moglobin by electrophoresis. ‘Then the blood was sampled regularly; a total of 816 samples were obtained. These
samples were examined for .generai'haemalologic parameters and for the presence of Plasmodium. Measure-
meat was also made of the body weight at birth of newborn infants from our subjects to compare the mean
nconalal body weight in pregnant women with 2 Hb level of less than 10.0 gm./d]l and those with a Hb level
of 10.0 gm/dl or more. A comparisori was also made of the mean neonatal body weight between groups of
women with dlﬂ'etent types of hacmogtohm

A morphological study was then made of erythrocytes -with Hb S S, Hb S-f thalassaeria or Hb F-F
or infected with malaria,- with these with normal haemoglobins, Hb A-A, serving as comntrol. A comparative
study was also made of the morphology of sickle cells in crisis and erythrocyles with Hb 5-S after treatment
with 2% - sodium metabisulphite. -After sampling and treatment, these cells were immediately fixed in 1%
luaratdehyde, dehydrated with graded alcohol, dried spontaneously or by the critical point method and. then,
after double binding of carbon and gold in vapor, subjected to obsgivation with the SEM-15 scanning clectron

microscope.

. Results -

aj Haemoglobin level and packed cell volunie

11
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In 129 cas.es it'wiﬂ possible to identify the type of hacmdglobin by electrophoresis, Of these cases, 66
had normal hasmoglebin Hb A-A; 19 Hb A-S or the sickle cell trall; 7 Hb A-C or the Hb C (rait; 20 Hb 8-C
disease; and | Hb S-8 thalassaemia.

Fig. 1 illustrates the mean maternal haemoglobin lcvcl al different stapges of pregnancy in reiation to
different types of haemoglobin. As <een, maternal haemoglobin level was gcne'rally reduced throughoui (he
entire course of pregnancy. In the Hb S-§ group it was distinetly lower than inother groups; 8.87 g/d1 wntil 27
weeks, 8.80 g/d1 for a period from 28 through 33 weeks and 8.57 g/d] subsequently,

Fig. 2 shows ihe mean maternal packed cell volume at different stages of pregnancy in relation to
different types of haemoglobin. It is seen that Hb S8-C discase or sickle cell disease as a haemoglobinopathy
was associated with a diminished packed cell volume as well at all stages of pregnancy examined.

b) Serum iroa and total iron binding capacity (TIBC)

The serum iron level and iotal iron binding capacity in groups with different 'typcs of haemoglobin are
shown in Fig. 3. The Hb A-A group had a mean serum iron level of 126.3 pg/dl with a mean TIBC value of
448.5 pg/dl, both within thé normal limits, although there was a lowered serum iron level or an elevated TIBC
value in some casgs. Essentially the same patlern was observed in the Hb A-S and Hb A-C groups. An clevated
serum iron level of 226.3 pg/dl was noted in the Hb S-C group, and a somewhat lowered TIBC value of 399.5
pg/dl was obtained in the Hb S-S group, '

c) Relationship between the weonatal body weagh( at- birth .and maternal hacmoglobm level and type

Table 1 shows th¢ mean neonatal body \-\Clghl at birth in groups with a haemoglobin level of 10.0
g/d! or more and with a lower haemoglobin level the mean body weight of the newborn infant was not
lower but rather higher for the group with a haemoglobin level below H).()'g?d! than for oneé with a higher
haemoglobin level: 2,967 g for the former group and 2,872 g for the latter. :

Groups with different types of haemoglobm are compared with each olher in rcspect of the mean
neonatal body weight at birth in Fig. 4 The mean body weight of the newborn infant was 2,876 g for the Hb S-C
group and as low as 2,593 g for the Hb S-S group as compared with 2,943 g for the Hb A-A group.

d) _ Morphological study of erythrocytes by scanning electron microscopy

Fig. § shows a x 3,000 magnification of erylhrdcﬂes with normal . haemoglobin Hb A-A. They are
featured by narrowing on both sides in the middle of the typical round Shape.

A x3,090 magnification of erythrocytes with Hb' S-8 sufféring .fro'm sickle cell discase is presented in
Fig. 6. The cells are so deformed as Lo assume a unigue ciub-like shape. :

Fig. 7 represents a x3 ,000 magnification of cells afflicted with Hb s- B thalassaemia. Some larget cetls
can be seen along with club-shaped cells. '

Fig. 8 represents a x1,000, and Fig. 9 a x3,000 magmﬁcalwn of erylhrocyfes wﬂh Hb S-S5 which have
been ‘treated with sodium metabisulphite and then fixed. Almost all of the cells- are so deformed as to have
processes like a leaf of holly. Fig. 10 rcpresem a x3,000, and Fig. i1 a x7, 500 magnification of ‘blood with
sickle cell in crisis, which has been fixed immediately afrer sampling. A number of cells can be seen, which
are deformed like a leaf of holly }ust as those treated with a reductant.

‘A x3,000 magnification of cells with Hb F-F is shown in Fig. 2. Oval cells of varying size can be seen.

Fig. 13 represents a x7,500 magnification of erythrocytes infected with malaria. There are someé con-
vexes where malaria parasites are presumably harbored.

112
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Discussion

Our prcsem smds could cover: & reasonably large number of pregnant- women with hacmoglobm ano-
maiy, because the institition where this smdy was carried out is the only mtdica\ cenier available in that district
so thal cvery patient prevmusly diagnosed as Hacmoglobmopathy is lr‘msferred to the Maternity Block as soon
as she becomes pregnant. i is reported that as high as approximately one-third of the papulanon in Gahna have
haemoglobin anomaly or its trait, suggesuug a considerably high frequency in which the illness is comphcated
by prcgﬂancv

The results of this study mdm’lle that both haemoglobin level and PCV valuc were shghlly lowered at
all smges of pregnancy examined, even in normal women with Hb A-A, whereas Hb 5-C espcclally Hb S-S discase
was ofteri associated with severe degree of anaemia in our serics. No ageravation in these respects with the por-
gress of pregnancy wag otuzwed however,

“In geneml serum iron level and TIBC were within normat hmns aEthough there were some cases even
in normal group with Hb A- A in whlch evidence of iron deficiency dnacnna was prcsent low serum iron fevel
with. elevated TIBC. An elevated serum iron level was noted in the Hb $-C group and the TIBC was found
somewhat lowered in the Hb S-5 group, Mo valid explanation can be given a1 present. ' "

_The mean néo_uatal body weight at birth’ was not lower in the anaemic group with a haemoglobin levet
below 10.0'g/d1, but was apparently lower in the Hb 5:8 or 5-C group than in the Hb A-A, A-S or A-C group.
These _ﬁndihgs cannot ‘be accounted for by anaemia due to pregnamcy but might be explained by the fact that
Hb §-S or Hb 5-C discasc is assacialed with frequent premature birth- due presumably to severe maternal anaemia
with resultant fetal ‘anoxia, disturbance of maternal development resuitmg from chronic anaemia or the occur-
rence of some mmp]lcauon or complications. Alternatively, placental infarction might be responsible in this
regard.

Our morpholog_iéal study of erythrocytes from the subjects revesled the presence of Plasmodium in
only 10 of the 816 samples examined. The cells infected with malaria were found to have a convex at places, a
change which is ominous enough to predict destruction of the cells during the forthcoming mitotic phase.

CAs to h'acmoélobin anomalies it was shown that, apart from Hb F-F which is extremely rare, Hb 5-§
is associated .with extraordinary morphological changes of cells including an irreversible cl_iang'e into a club-like
shape and & reversible ‘onc into a holly léaf-like contour and that cells with such a holly leaf like-contour fre-
quently occur in association with S-S in crisis'and resemble those with Hb S-§ treated with a reductant. It was
thus suggested that the anoXic state of puerperitm might somehow be implicated in 5-5 in crisis, which is believed
to occur-in about half of patients with Hb 55 disease during the puerperivm,

The present study covered a skiort period of 1 year and was also limited both in the number of cases
and in the geographical area concerned. Further study in larger series in & more extended area will be needed
for hereditary diseases, with special atention directed to the subject of tribes. We are going to make a study of
the way in which such illnesses are favorably affected by our therapeutic. measures.
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Scanning electron

micrograph of normal

erythrocytes,
{Hb.type AA).X 3,000.

Scanning electron
micrograph of
erythrocytes from
Hbh,type 5-B
thatassaemia.X 3,000

Fig. 6 Scanning electron
micrograph of
erythrocytes from
Hb.type $5.X 3,000

e

Fig. 8 Scanning electron micrograph
of erythrocytes from HE.
type Ss after deoxygenatibh
with sodiam metabisulphite.
¥ 1,000

115

275 -



Fig. 11 Scanning eleéctron Micrograph of
erythrocytes from Hb.type 58.in
crisis. X 7,500

Fig. 12 Scanning electron micrograph of
erythrocytes from Hb. type FF.
¥ 3,000

Fig. 13 Scanning electron micrograph of
erythrocytes infected with malaria.
X 7,500 '
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9 Scanning electron micrograph
of erythrocytes from Hb.
type 55 after deoxygenation
with sodium metabisulphite.
X 3,000

Fig. 10 Scanning electron micrograph

Haemeg tobin 10 Cg/dl Gembove.

2872 1 tos

mts E

Hutmoplobia below 10 g di.

2967t o9
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of ervthrocytes from Hb.
type SS in crisis. X 3,000

Table 1 Mean birthweights(g)
accordint to antenatal
haemoglobin levels.
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River Blindness"‘

ERAZHARD

HOSAKA, A.:
River Blindness.

- Igaku no Ayumi, 102, T91-798, 197T.

The suthor reviewed the clinical aspeéts and'control'program

of onchocerciasis infected in Africa and Central Ameriea.. =
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River Blindness*
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HOSAKA, A.:
River Blindness

Igaku no Ayumi, 102,

791-798, 1977.

(AR

FL®HiC

Fipesntk ] (flaviidea) O—iCH % onchoce-
rea volvalus (LU 0. volv) 28 72 LTe Mo
gL ARG, R v ERI T (oncho-
cerciasis) EV35.. 779 % CHB SIS OB
O A4 EBFERECZ ERNMBRTED,
river blindaess & LTEh HRCEL, PR CHER
HOAKBIAT Robles JH 2 bl T D,

1. OCP (onchecerciasis conirol programme

in the Volta river basin aren)

77 0 T BAREOWATHIE Y ~5 BB 0 i
¢, BB E A MR B I H L R 5T
wh, LAWTET 7 U h o Volta WRIR G4 - v
BHERCh o & b endemic MU, TR T05

& 1 OCF (EMHEa

km?, AL1#91,00005 A0 5%, 10007 ALLEASERBL,
DBETR &b THANKML TS LHEES RT3
("1, #1),

FIE L B RBIEABTIE S <, FIARSEHRG
CIEEAET L, S SNBERHMEET v - T v
B, W, ERNICEHO R I H R L
ERABE L, Bk &7 bR D 5

EOHIKBIERT B 7E (Dahomey, Ghana, lvory
Coast, Mali, Niger, Togo, Upper Volta) {1, 19704k
RS (T B DTN D, 1913 R
TR EE VRS D, WHO oy B L,
WHO @ OIS L » CUNDY - (BAZER), FAO (&
FEAEEHD, IBRD (ERET) MEHLCIOMEYL b
20¢gEm > OCP 2P S h, FWHY - 5 — 7@
Flo, IS4 Upper Volta OE#E Ouagado-
ugou H D, WAEFINRERELROBRA T3

F 3B )

_ ' area covered by’ S o approximale
couitry tot(a}:':‘ar)ea the programme . Cmm}mﬁd total population in
i (km?) poputation programme area
Dahomey 112,620 - 56, 000 2,770,000 (D 547, 000
Ghana 238,377 . 98,000 8, 546, 000 (8) 1, 600, 000
' Ivory Coast 333,270 110, GO0 5, 100, 600 (2) 1, 000, 600
Mali 1 204 000 125, 000 5, 300, 000 (1) 1, 400, GO0
Niger 1,187, 000 17,000 4, GO0, 000 (2) 90, 000
Togo " 56, 600 18, 00O 1, 956, 000 (2) 555, 000
Upper Volta ) 274,000 230, 000 5,421,000 (1) 4, 900, 000
to.tal 3, 405, 867 654, 000 33, 093, 000 . 10, 092, 000
(L) 1971, (2) 1970.°

(&Y] '1970~~1971 census. |

* River blindness

HOSAKA, Akio: Department of Ophtha]mology, Asahikawa Medical Coliege ﬁg]ilﬁﬁkiﬂﬁﬂ» .ﬁi,

WHO/OCP/STAC £8
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Mauritanie
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T ‘/(‘
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BN

- Atlantic 0cean‘\€

Ocean Atlantigue -

1 OCP spmug (Myz Y57 HE)

2. river biindness O 5 & R

WATHEL 7 7 ) KB, 2 CHERR TH D, Yemen
PO DR Ah S LR hORR BT 2, 0005 A
DEEtiEEEhS, %”77}ﬁ®%<®ﬂﬁt&%@
S0% L EMEERE T, 4~-10% 2L Ck Y, HIE
IR CHL13~35% DRMEOF b b B (1K2),

EiA s TN T Y AL Y A ) AL i
Righ, i fci"ﬁ%i‘/\iﬁﬁ? L Avrlph L CL /s k
vhils, BEDL T AHRFR T, MR
LﬁKMtéhTV%.

FERe phbe PRk BE BEabo
BIAERRAS A DR TR, 721 o Tl S ha,
FECEB LTS e b e Y= lT L& b b7
'T-LF}'EE, (microﬁl'nia EIF md) pUEE 2 h, F0—
ek a@%ﬂ&kﬂiéﬂﬁ& (infective larvac) 759,
ke Fohte rEBTE ER, COMRBENCA ST
BHMEAT S (H3),

e MERIEA o RS Bk
e BH Lo e s, R ACIEE2~5
m, A AT 30~50 cmic b L, 4 R FREE A
BETHEGC A A RENBE - TR D, BA mf,
Feffids, ool PSR 0.3 mm GBI KIS LR
ERBTRET AL SR T o 5Y, IEES ¥ 8% ik
Ui, B B, B KEMRACE) o, Mg, v vt

LR < B e

10 )
.age in’ years

. age en années
mblindness <3760 or 20/400 in the hetter eye
ckeite <3/60 ou 20/400 dans le meilleur. il |
severely impaired vision <6/60 or 20/200 in the betler eye
perle de vision grave 6769 ou 20/200 dans le meifleur cell
mimpaired vision <8/18 or 2010 in the betler eye
E’gpeﬂe de vision <6/18 ou 20470 dans le meilleur oefl
prevalence of ©,volvalus infection on the basis of skia biopsies
— prévalence de Tanchocercose daprds i'examen des biopsies dermiques
( )number in age-group

aumber dans le groupe d'ige

Bt 2 #&Wﬁ&(3%%)uﬁwam T &
WMppEsEAaE (LTt EE L T
(OCP/1973)
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onchocerca volvilos

_adults in subcutaneous tissue

adultes dans Jes tissus sous cutands

subcutancous tissue
tissus sous culanés

a

caiers skm through fly bite wound
traveres la peau au liew do piqure

homo sapicns

mierofilariac
microfilaires

H i
!. }g

s

migrates to head and proboscis

migre vers la téte et le probescis fd

‘\

infectiive stage
= stade infectant

simu l simulinm

s 3rd stage larva
larve 3e stade

microfilaria in skin |
micrefilaire dermiyoe
J )

ingested
ingérée

pencirates stomach wall
traverse ia paroi stomacale

thoracic muscles
muscles thoraciques

1st stage larva (sausage form)

er ler stade{forme saucisse)
-

B4 3 onchocerca volvulus @ thTETE .(OCI’I/1973 Xa)

R, B, B LFUEIRTE Y, FTeRad 554
#le ) FRERERN TR ihp s W R EAE H Sh
L5,

ek DA v RIS ?6fzu¢ﬁ%t779ﬁﬁ
125380 A ChEik-¢13 simulium ochraceum; S. metal-
ficum, 5. callidum), 7 7P AT EAEH S da-
mnosum “ThH L, Ll E oo o cidin < 340
OBBCE P IR E S LTBEADGDHFAREET, H
fEL 5: damnosum complex & LTI D -3,

T DA W REERIE X A2 A5 aia b e
< BAFEARS kTR Er S, REoEo
BEFRLTWS 72O S &% B, Nl
S TBEIT A, FOMO 7 2 ihi bl Fookd
3, ﬂﬁ’ﬁﬁfb Fokmp b W0k PLEX VB HELS
D, ¥R THET S & R DM QT B
L5 ChBH: KmMheok, HcEidTss 2Thh,
Sraiafifas & AT O BT &2 o B PR R
BRTV B, S. dam. F 0Tk i, B8 500~1, 500
m D EHLC,  AIOH (0-~250 am/secy | ok
#1250 OFRRE L TEIFT S, Shas b LT
- SRR C RIS B DIC 2~ SHM B L 5,
*ﬂf@ﬁ%ﬁ o. volv. DEiRAY 4 of A 2D T

BroFELBsIcn, CoRETERYEL

BISRB T EIC L TR 525, FRRETE E T
EoBELTHERTEHDTRILDT, 20K~ Y
THELES.

5. ERRAER

A v HIE O BRI PR LR S B D,
BCHIFN S BML B IR CEMNT S, LaLIEEALE
IEROBES DD, ¥ OipICE 35 B R
tEOTEs LHETE S8 4 OB OIERS R BR S, L
AT OB R X VA RS AERFEE ST
TR
Criie d mb WS &5 FE L A ') %

DS B ERL B i R h T w5,

1) B TR0 (nodules, onchocercomata)

BOF AT T BRI R & LTI R

VEO R TRBFEREND, REITWAHWE CHE
0S5ecmdmb 0cm $hWihdkCh b, Zihbni

BUCEKAES R F-Tvwan L35, Hhlce
B CGRBEmRAILR VS, L& UCHEE - BERHB R
REFCEE LTS, S FiAEY e A
LRAOL, BEHLIHCCE, AFL LI {LbR5,
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pourcentage des porteurs de microfilaires dans les biopsies dermiques

percentage with miceofilariae in skin biopsies

SY102% « 125 WRAIS24E 9 A17

i ) 30

40

L .
50 60 70 80

percentage with nodules
pourcentage des porteurs de nodules

Bl 4 H5#igce skin snip BEEER 2 o M4

(43, AnH

?2) KB #& (onchocercal de.rmaﬁtis) :

SRS TS » & b EIL 0N, BECHS.
oS OERLEEh, BERRE ClE—-DkRT
HAWaNDD, WHOEBO biopsy & X5 L EHA
Rt YoM RS RIEoKFEERREE L & b h
A, EBTEe AV, FARcd TE, &L
THIE-TRATHBEL LD, K& THWCH
RTWBZ E4H5, BFEREWLn - ¥ e
b, Imemgdieine L, L LRk s,
ORI 7 7Y kG craw—craw b LA CWD,
RS SRR AR S T 5 E I I A B B DI
TR R, B LT 5 S EEEECRA
osEpRETELL, ﬂL@ﬁ!ﬂi&ﬂVﬁ'fiﬂl’,ﬁ?%d_
LT 5,

(I EFOEREIAEL LY, BREEH A
W, MESERSES T, Wb lizard skin ORABK
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5. GERMFEREE ANIMALS AS TOOLS FOR MEDICAYL. RESEARCH

‘Tomezo Huziwara, M.D., DR.MED, §CI.

Mr. chairman, ladies and gentlemen,

I have the Honour to address you on this
octasion of Noguchi Centenary celebrations.
As 1o Dr. Noguchi, | remember that when 1
was a schoolboy, I was very much stirred up
on reading his biography as a self~made man.
He was born of a poor farmer, and so he
could receive no higher “education than

rimary school. Nevertheless,: he was so
mtelligent that he was able to become. a
teacher soon after finishing his primary
school education. He studied medicine with
a town physician while working as a’ house
boy. Without formal education, he managed
to obtain a medical licence, since that was
possible in those days in Japan. Then, he
went to America and worked very hard there
as microbiologist, and distinguished himself
in his field. It was in 1913 that hé established
the pathogenesis of paralytic dementia and
Tabes dorsalis. For that, 1t is said that he
examined, ungder microscope, . over several
hundred slide films of successive ‘microsec-
tions of brain tissue, so to speak, without
getting sleep and rest for three consecutive
days and nights. When at last: he found
Spirochaeta pallida, or Treponema pallidum of
current mame,. in - the brain cortex, he was
excited, so. much so that he¢ immediately
rushed to the house of Dr. Flexner, his
- leader; it was still carly at dawn. Over a cu
of coflec, the two scholars'affirmed the trut
of this finding  together. This well-known
episode may show you how hard and enthusi-
astically he worked at his research.
‘By this discovery he became world-famous
with a ‘leap and, in the following year, in
- 1914, he was appointed a stafl member of the
Rockefeller Institute. Thereafter he strived
harder for researches and thus enhanced his
reputation. L _ _
When he ‘was sent to Feuador in 1918 on
the mission, to' determine. the pathogenic
agent of yeilow fever, he fulfilled his purpose
in only two months. At the press interview,
he made public his “Le tospira icteroides”
as yeliow fever agent. ost all the 'world
believed in his success. There was a rush of
honourary doctorates and decorations from
many countries. '

Well, T.can hardly tell whether such a fame
was really happy for him. Only I suppose that
too much reputation would have made him
fall into overconfidence in his ability, It was
in 1927 that in West Africa Dr. Stokes
and his colleagues sucoeeded in transfer of
yellow fever to Rhesus monkeys with fil-
trable material from patients. On learning
this news in New York, the self-coriceited,
Noguchi must have been excited, and become
impatient to reconfirm his own theory by
himself, At that time, if he had been a little
more humble, he would not have come to
Ghana. Asit was, he fell a victim to research
in Acera, . after realizing his theory could not
be substantiated. E

“Thus, in spite of all his faults, we look up

“to him as one of the_pioneers in the field of

medicine, and as our model of a diligent
rescarcher, At the same time, we feel much
affection for him because this- maan of merit
had many humorous weak points such as
strong self-conceit, making sometimes mis-

‘taken discoveries, - persisting ‘in -his own
theories, and so on. Every body hashxs faults.

_ Aftter all, it is through the sacrifice of Dr.
Noguchi that we have been and shall be able
toenjoy the medical co-operation and cordial

~ friendship between Ghana and Japan.

Now, [ would like te turn to the topic of
my talk-— germfree animals as tools for
medical research. - As bacteriologist, I have

" been ‘teaching medical students for many

years. I always start my course by requesting
every student to bring a sample of hi§ own
faecesand stain it after mounting on a slide,
According to my experience, the students,
who ‘are usually indifferent to other things,
would be particularly interested in personal
effects. Now, on microscopic observation
of Gram-stained shide film of fasces, the
students were always surprised to see the
numerous bacteria present in the films, In -
fact, from one fourth to one ihird of solid
part of faeces consisis of bacteria, ative or

* Lecture delivered In the Auditorium, University of Ghsya
Medical School on the occasion of the Noguchi Censenary Ce-
febrations; or iav. [al iG74

~
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dead. This fact — what does it mean? What

significance has it? Louis Pasteur was the
first who thought about ity meaning, He
considered that intestinal flora would’ be
useful 1o the host and, in order to prove this
relation, he suggested an experiment of
germfree rearing of the vertebrate. Since
then, many investigators devised -various
types of apparatus, and made studies on
nutrition concerned. Thus, since the end of
the world-war. II, it has become possible_to
* breed various kinds of animals in germfree
- state for long periods {Table 1). The apparatus
in the early days consist¢d of metalic cylinder
and was very expensive. Recently, however,
simple and flexible vinyl isolators have
become available. As a result, germfree
rearing and breeding have become relatively
easy, especially with small animals like mice

It goes without saying that, using germfirce
animals many studies have been made on
various subjects about nutrition, host-para-
site-relationship, immunological problems,
and so on. In addition, germfrée apparatus
and technique. are going to ‘be applied to
special surgery and clinical therapy. '

In our laboratory we started rearing
germfree rabbits several years ago, It was for
the purpose to solve the long-pending
question whether any immune factor partici-
pates in the mechanism of the production of
Shwartzman phenomenon. For this pheno-
menon the rabbit is the most suitable animal
of experiment.

What is the Shwartzman phenomenon,
then? In brief, it is as follows: When a
rabbit is injected intracutaneously -with a
small amount of bacterial endotoxin, nothing
piuch happens. But if 24 hours later the same
-rabbit 1s injected intravenously with the same

‘endotoxin. or with othér appropriate sub-

stances, there occurs a haemorrhagic and
necrotic lesion at the site of previous, intra-
cutaneous injection, within 2 to-4 hours

" after the atravenous - injection, This is g

local Shwartzman phenomenon, reported for
the first time in 1928, The histological
findings of the lesion- produced are very
similar. to those of the Arthis phenomenon
but, while the latier is an immune reaction

_between antigen and antibody, the Shwartz-

TABLE 1: Germfree rearing of Am'mak (Hi_s{qr;'m[) )

i Puration
Authors Animals in Pays
Pasteur, 1885 ... ... | (Suggestion) )
Nuttals & Thierfelder, )

1895 - ... ... |: Guinea pig 6-13
Schottelius, 1899-1902 Chicken - 10.30
Cohendy, 1912... . Chicken- 13-45
Kuster, 1913 ... Goat 35
Glimstedt, 1932-37 ... | Guinea pig 2860
Balzam, 1937 ... ... '| -Chicken 59
Reynieis, 1932-43 - | Chicken 4 months

. Rat Breeding
" Yarions
o kinds Breeding
Miyakawa, 1953-57 ... { Guinea pig 100-300
w1965 ... | Rat Breeding

28

man phenomenon is not.  According to
Shwartzman, it is -a- non-specific reaction
becaunse of the following reasons:

(1) It is not necessary that the endotoxin
or substances used . for skin ‘preparing
injection and subsequent intravenous injec-
tion should be antigenically related.

(2) The provocative -injection must be

“given intravenously. If it is also given into

the skin, it is not effective. )

(3) The provocative injection must follow

-within a limited interval — generally 8 to

32 hours — after the preparatory. injection.
Or else, it is ineffective. In other words, the
time range between | the two - injections
differs from that of any known immunolo-
gical response. , e

From ihese reasons, the Shwartzman
phenomenon has. been considered to be
a non-specific reaction; independent of any
immunological mechanism,

In the meantime, Stetson in 1955 suggested
the following hypothesis: *Normal” animals
are all hypersensitized with endotoxins, This
delayed type hypersensitivity has been spon-
‘taneously induced By the endotoxins derived
from the endogenous bacterial flord. On this
hypersensitivity may be based the biological
aciivity of endotoxins, including the Shwartz-
man phenomenon, -so proposed Stetson.

Since then, this kind of view has prevailed
among the people ‘who are interested in this

‘field, If the existence of “natural”’ hy-

persensitivity to endotoxins is a necessary
condition for the production of Shwartzman
phenomenon, it will be interesting to know
whether or not:this phenomenon can be
induced in animals which are deprived of any

influence by endotoxins. To this end, we

studied it in germfree rabbits (Huziwara, et of.
1975). : e T

For germfree breeding, infant rabbits wers
delivered from pregnant animals by his-
terectomy on the day of term and immedia-
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tely - transferred into a. vinyl isolator by
sterile technigque-throughout. The new-born
rabbits were fed by hand on a diet of goat’s
rilk fortified with vitamin supplement until
the 4th week of life, By the 5th week they
were fully weaned on to a-solid - diet of
modified formula = of the Lobund-L-478
diet. Milk and solid diet were sterilized
in an autoclave. Stools were checked weekly
for sterility by direct staining as well as
culture. Thus, starting from 24.infants of 3
Jitters from among 18 pregnant rabbits, we
could succeed to rear 15 germfree rabbits
aged 100 days or more (Table 2), However,
at the age of 100-days they weighed 1.2 to
1.5kg or no mord than half the weight of
rabbits of conventional breeding. .

‘We performed the experiment of Shwartz-
man phenomenon with germfree as weil as
conventional rabbits at the -age of about
100 days or more. Boivin type endotoxin
from “E. cofi culture was employed as a
Shwartzman reagent.. The procedure to
induce & local Shwartzman reaction was
conducted in the usual way. - As a result,
lesions of typical haemorrhagic necrosis were
produced &t the prepared sites of skin in all
the 11 germfree rabbits tested (Table 3).

Refore and after injections of endotoxin,
blood was taken by .cardiopusncture from
cach animal for various exarninations such as
leucooyte and platelet counting and determi-
nation of fibrinogen, haemolytic complement
and various kinds of natural: ‘antibodics.
From among these examinations, the content
of natural antibodies was the most different
point between the iwo . groups of rabbits,
In conventional rabbits there were always
natural antibodies such as anti-endotoxin,
anti-sheep red blood. cells and bactericidal
antibody for E. coli, while none of them was

detected in germfree rabbits. In - addition,
using a goat anti-rabbit serum we performed
an imununo-electrophoresis with sera  of
both™ groups, ' Then, no precipitation line
correspouding to gamina globulinappearedin
the case of sera of germ-free rabbits, that is
the germfree rabbits were -found  to be
apatama - or hy pogammagiobulinagmic,
These facts suggested that the germ-free
rabbits utilized here had not been sensitized
to bacterial endotoxins. '

From the results obtained, therefors, it-
may be concluded that a state of hypersen-
sitivity to endotoxin is not. indispensable to
the production of local Shwartzman pheno-
menon, In other words, immunological

~ factors may be excluded from the mechanism

to induce the phenomenon. This phenomenon
seems to be a manifestation of the proper
effects of the endotoxin. o

In germ-free breeding of rabbits, we have
experienced much trouble, the detalls of which
1 have omittéd. On the other hand, it is
relatively easy to breed germ-free mice, with
which we have made some experimients. At
present, however, we are much intérested in
the nude mouse. This mutation mouse lacks -
thymus; therefore, it is. a very interesting
animal for immunological experiments.

In this connection, I think I had better

- refer somewhat to immunocompetent cells

or lymphocyies. As you know well, there are
two types of lymphocytes, T and B (Table 4).
They are different in derivation and roles
played -in immunity. T lymphocytes are

" derived from thymus, forming the most part

of circulating lymphocytes, and distributed
to definite areas of spleen and lymph nodes,
that is, thymus dependent areas as demons-
trated by Prof, Parrott ez al. (1966). T cells
are tesponmsible for celi-mediated immune

Tasre 2 Bréeding of Germfree Rabbits -

Nowof Neonatal Rabbits. Germ-frec Rabbiw
0, O — R . :
Mother Delivered Average Age ia Subsequent Legend
Rabbit Number Weight in g | Number Days. :
2 7 53 7 29 Infection by contict with ano-
: -ther litter infected
4 7 30 7 23 Infection caused by breakage of
: . the gauntlet. .
13 7 35 4 35 Died. Caecal distension. :
14 7 41 5 35 Infection due to Incomplete
sterilization of the diet.
5 g 40 8 100 | Supplied for the experiment.
16 8 49 3 70 | Died.. o
o 2 100 Supplied for the éxperiment.
17 8 52 3 84 | Died, .
) 5 130 Supplied “for the experiment.
5
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Tavis 3: Local Shwarizman Reacvion with E. co!ben?lofo.rr‘n in Germ-free Rabbits.

Provo- Skin-preparing doses of endotoxin in Jig
: : cative - : -
RKabbit No. Age Weight | dose of
) indays | inkg |endoto- _
i xin in )
“pg ) o200 100 | 50 25 125 | -6
GP-1 ... .. 102 .1 1.5 1,000 | +4++ | 4
GPF-2 L. 102 1.4 1000 | +4+4+ | ++
GE-3 L 102 1.3 00 1 +4+ +
GF4 .. .. | 12 00 ] + |
GF-5 ... 115 1 1.06° 500 4+ +--t + -+
GF-6 ... 15 i.10 500 4+t — +
GF7 .. .. 135 | 111 ) 1,000 ot | 4+
GE-§ .. 135 0.54 | 1,000 +4+ -
GE-§ .. . .. 135 { 1.36 | 1000 R
GFPE-10 ... 135 1,14 | 1,000 +b4 | R
GE-11 ... .. 130 | 1.45 | 500 IR IO [ JR R ORI TS +

Degree of haeworrhagic necrosis: ++- |-, of diameter more than 15nmm; 4+, of 10=15mm; +, less than 107 ;
.., no reaction. *Counted on the day of reading the reaction. ¥* Welghed on the day stavting the experiment .

{The table of similar resulis obtained in conventional rabbils was amtied for convenience.)

TA3LE 4: Tand B Lymphocyies: Difference in Derivation, Role in Immuiity, and some Propertjes.

Derivation through Role in frmmunity Blast Transforma- Ralease of Soluble ]
Lymphocytes Processing by : tionby PHA | = Mediators:
C Cellular Immunity | |
T ‘ Thymus & Regulator for + 4
. B-Cells ) - :
- Bursa- i . : E :
B Eguivalent Humeral! Immunity L — ()

PHA4 = Phytohaemaggutinin

Tapie 5: T and B Lymphocytes: Djfference in Antigens and Receplors on the Sufﬁx;e of Cellmémbrane.

: Tmmunofluorescent Staining for : Rosetle Formation with -
Lymphocytes ; - . -
CIe- o-Ag Sheep REC C3-Coated Fe-Conted
Light Chain {Mouse) (Human) ) RBC- " _RBC
T. — +-+ ++ — ) —{+)
B 4+ — — ++ R .

RBC== Red Blood Cells

TasLE 67 Anil-Carcinoma effect of Killed Corynebacferia in Nude Mice (i.p. Dese of Ehrilich Carcinoma Cells: 10%)

DOSES OF "DAYS AFTER INOCULATION OF EHRLICH CELL
BALB/c MICE CORYNE- | 10 15 20 75 30 35 . 40 ssn
BACTERIA _ : :
GENOTYPE NUMBER moggg;\- SURVIVAL RATE (%)
nu/nu 10 0 100 80 10 0 6 0 o 0
10 . 0S5mgx4 |100 - 100 80 60 60 .50 50 50
L. TEST OF RATE DIFFERENCE .49 . 315.. 293 © 293 258 258 258
. P : =005 <001 =001 >001. <001 <00 <0010
auf+ 10 D 100 40 20 ) 0 0. 0
B 05mgx4 100 100 100 100 100 87.3 75 75
t-TEST OF RAgE DIFFERENCE C 278 322 440 440 3.91 3148 348

e §

<001 <001 <0.001 <0.00] <0.001 <0.001 .<0.001

30
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reSpONses like dclayéd Aype: hypersensitivity,

and transplantation immunity. :

B lyniphocytes -are -derived from the
Fabricins bursa it birds and . from bursa-
equivalent apparatus in mammals. They are
to produce antibody globulins, differentiating
or maturing into plasma cells. In this case,
the co-operation by T ceils is needed for B
cells to producé antibodies against certain
antigens, ¢.g. heterogencous red blood cells.
T and B cells.can be distinguished by testing
the special antigens or receptors present on
the sutface of cell membrane (Table 5).

Now, I would like to return to the hairless
or nude mouse. Issacson and his colleagues
in 1962 recognized its appearnce. Franagan
in 1066 elucidated that the hairless character
was a recessive one, controlled by “nude”
or “nu” géne. This mutation mouse showed
retarded- growth, short life of 3 to S months
and decreased fertility. The most remarkable
character ‘of this mouse s its lacking in
thymus, as was discovered by Pantelouris in
1966. As a consequence, the number of
circulating - lymphocytes in -this mouse is
remarkably less than that in the normal one,
and the thymus dependent -areas of spleen
and lymph nodes are deprived of lympho-
cytes (De Sousa, Parroft and Pantelouris,
1969). Short life is caused by the sensitiveness
to infection on account of immunodeficiency
dué to T cell deprivation. Accordingly, when
reared inspecial pathogen free or germ-free
conditions, the nude mouse can live long
and breed (Rygaard and Fritis, 1969),

The nude mouse was imported to Japan
in 1972. In our Laboratory, we have been
breeding nude mice of BALB/c strain since
1974, . The ‘mode of our breeding procedure
is-as follows: -Crossing is made between a
congenitally nude male and a phenotypically
normal female. 20-21 days  after, . delivery
occurs. - New-born infants count usually 7-8.

The ratio of nude to normalis 3 to 5.

approximately. At the age of 10 days, one
can distinguish nude from normal. At 4
weeks nude mice are separated from normal
ones. . S L

As the nude mouse is lacking in thymus,
and so in T cells, it can receive any fissue
transplantation such as xenograft as well as
allograft. Thus, a nude mouse which had
received a subcutansous >

cells produced a large tumour at the inocula-
ted site in 3 months. Like this, we can
transplant to nude mice various kinds of
tumour cells, in order to investigate anti-

transpiant of HelLa

tumour substances as well as therapeutic
methods, S .

_In this way, we also’ have made a small
study on the anti-carcinoma effect of killed
anaerobic Corynebacteria (Kaiahira “et al.
1977) Its efficacy was already recognized by
Halpern et al. 1966 and by some others
{(Woodruff et al and it was assumed that T
cells would bave nothing to do with this

. efficacy (Woodruff ef o, 1973). In ovder

31

to reconfirm this point, we performed the
following experiment.

We used two groups of athymic nude
ntice and their phenotypically normal litter-
mates. Each mouse was inoculated with 10%
Ehrlich Carcinoma cells into peritoneum.
Before or after it, half the mice of each
group recéived each 2 or 4 intraperitoneal
imjections, of killed corymebacteria. Then,
the survival rate was observed in each Group
of 10 mice, o .

As you can see it in the Table 6, an anti-
carcinoma effect of corpnebacteria was
confirmed in the nude mouse group as well
as in the normal one. The effect was more
evident with 4 injections of bacteria than
with 2 injections. From these results, it may
be concluded that T cells ara not needed for
this effect, ;

However, as you sea in the table, a beiter
effect was shown in the nrormal mouse group
than in the nude mouse group. This fact
will suggest that T cells also appear to
contribute in some way to the effect. This
point remains to be investigated.

Now, to close my discussion, I'd like to
inform you another interesting topic concern-
ing the nude mouse. Recently, it was reported
that at Osaka University in Japan, some
investigator bad succeeded in an attempt to
establish an infection and proliferation of
Lepra bacilli in nude mice. 1 think this fact
is very suggestive of further extension. So,
if you want to study any infectious discase,
such as Leprosy, which has no known
susceptible host except human beings, then
the nude mouse would be worthy of your
trial.
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1. APPLICATION or SCANNING ELECTRON MICROSCOPE IN OBSERVATION
OF RED BLOOD CELLS iN HAF\’IOGLOBINOPATHIES

By

1. AA, Mmgle
FM Unit, Dept. of Microbiology,

S, Furukawa* and 8. Sekimoto*
Depl of C'hem:ca! Pathology, University of Ghana Medtcal School, decra.

' Introduciioﬁ

Sickle cell disease which is an inherited

disease, affecting predominately people of the -

Negro-race has gained much attention among
researchers especially. in tropical Africa and
United States of America where the highest
concentration of carriers live, (Addae  1975;
Barreras and Diggs. 1964; Bentsi-Enchill and
Konotey-Ahulu _ 1969; Djabanor 1974 and
Konotey-Ahuly 1974) Extensive work- has
been performed on the morphological cha-
racteristic of red blood cells (rbes) in this type
of hemoglobinopathy using the light micro-
scope " (Herrick - 1910; Bertles 'and Milner
1968; Bertles - and Dobler
morpbologac studies have revealed the typical
crescent shape of thé rbes. affected. Because
of the limitations of the light microscope the
cells are presented in two-dimentional forms
only.

~The recent introduction of the scanning-
electron microscope (SEM)} with its -great
depth of focus and high resolution power and
the fact that images are presented in three
dimentional forms have -enabled researchers 1o
study  gross morphological chanctemtms of
many blOlogxcaI specimens,

Up to the prescnt and to our krnowledge
very . “few "SEM mlcrographs have been
published on rbes. in different hemoglobino-
pathies especially in tropical Africa, (Jensen
1969; Konotey-Ahulu [975; Lessin ef af.,

' 1972;_ Salsbury  and, Clarke_ 1967) This
preseat communication represents SEM mi-
crographs of c¢ells in various forms of sickle
cell disease in the steady state as wcll as
in erisis and also of blood froman adult
patient with the homozygous F phenotype.
The implications of certain forms of the cells
observed are discussed.
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Materials and Meﬂmds

Venous blood specimens were taken from
the following patients attending the Sickle-
Cell Clinic at the Korle Bu Teaching Hospital,
Accra, The iypes of hemoglobinopathies had
been previously diagnosed by electrophoresis.
The different hemoglobin (Hb) patterns
examined were as follows:—

Age Sex

. | Normal Hémoglobin'_

1969).. These =

“type AA 37 years Male

‘2. Hemoglobin type SC -~ 63, .
3. Hemoglobin type S8 8 ,, Female
4. Hemoglobin type §8 6 Male
5. Hemoglobin type §8 :

in ¢risis 2, "
6. Hemoglobin lype S—— 2§ »
- -thalassemia

7. Hemoglobin type ¥FF 46 ,,

The blood samples were taken with he-
parinised syringes and needles and either
transferred immediately from the syringe-into

1% plutaraldehyde solution (GA) in 0.1M
Phosphate buffer (pH 7.4) or into heparmlsed
tubes for subsequent fixation,

In some cases, the blood sample in the
hepanmsed tube was split into two’ aliquot
portions. One of these was fixed imniediately
using 170 G.A. which was kept at 4°C over-
nipht. 2 / sodiuin- metabisulphite solution
was added to the other aliquot and-this was
left to react for 1 hour at room temperature,
The mixture was then ccntrlfugcd and the
rbes. were fixed in G.A.

The fixed rthes. in aif cases were washed

»

with the phosphate buffer. Dehydration of

the specimens was done with graded concen-
trations of ethyl alcohol (30%, 509%, 70%,

*Present Add!c‘h Departent of Obmcmca and Gynaecology,
Bukushima Medical College, Fukushima (940}, Japan,
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Fic. 1. Electron microgfapﬁ of normal red blood cell, (Hb. type AA). X 6,600

809, 90%, 100%) and suspended ﬁnally in
amyl acetate.

The specimens were cither air-dned in.a
dessicator, ‘or dried by the critical point
drying method, and coated with a thin layer
of carbon and gold. The specimens were
observed -using JEOL. Scanting 'Electron
Microseope IMS-15 at an accelerating voliage
of 15KV. .

. Resnlts

" Blood from hemoglobin Type AA: The red
blood cells appeared as biconcave discs with
smooth surfaces. Occasionally few cells with
fess pronounced ¢entral depressions were
seen {Fig. 1). The surfaces of the cells Ywere
uniformly smooth even at hxgher magnifica-
tion.

Blood from Hemoglobin Type SC: A fair
number of the cells have the normal biconcave
disc form. A variety of malformed cells were
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also seen with some of these losing their
central depression and. others having ridges
across the depressions. A few. cells have
convoluted surfaces. Some of the cells tend .

" to have splculcs or crenations and very few of

the typical crescent shaped cells or szckle
cells were seen. (Fig..2).

Hemoglobin lypes S5 The red blood cells
from a S8 patient in various. stages of ill-
health were mostly without the bicorncave
appearance and there were many clongated

- cells (Fig. 3). At higher magnification some

of the cells were noticed .to possess blebs.

Fig. 4 sh0ws the types of cells seen when
Hb. type 58 celis were deoxygenated using
sodium metabisulphite, There were a great
variety of changes in shape. The cells became
longer and narrower and the central de-
pression was eliminated in most cases. At
higher magnification the central depression-
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Fio. 2. Electron micrograph of red blood ceils j"rqén Hb. types SC. 4 varlety of

malformations are seen. X 6,500,

was seen to have elongated correspondingly.
Blood ¢culls from a9 year old:male with Hb,
types. 88 in crisis are also shown in Fig. 5.
Biconcave cells were seen which showed a less
pronounced. cential depression which tended
to be ¢ccentrically placed. There were a few
crenated celis as well as typical sickle cells or
mini-cigar shaped cells. o ‘

Hemoglobin type S thalassaemia: A few cells
in thiscase .possessed a central ridge which
extended - across the central depression and
this was not in:continuity with the outer rim
of the cell. Crenated and elliptocytes as well
as target cells were also seen (Fig. 6). ‘

Hemoglobin type FE: In this type of hemo-
globiil phenotype which is very rare, almost
alf the cells seem to have lost their biconcave
shape. Some of the cells looked like sperma-

tozoa (head and tail) or tad-poles and a few
others like the violin. The central depression
of some of the cells were almost lost and in
one cell two “psuedo-depressions’” were
noticed (fig. 7). ‘Another cell assumed the
shape of a pear (Fig. 8).

 Comparison of method of drying on morphology
. of the cells: :

From our observations, there. were diffe-
rences between specimens dried by the critical
point drying method and natural drying in air.
Fig. 9; (a, b, ¢) shows cells from Hb 58
patient treated or untreated with sodium
metabisulphite. In (a) and (b), which were air
dried, the cells appeared smooth whereas the
surfaces of cells in preparations dried by the
critical point drying method (c) appeared
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—

FiG. 3. Elcctron micrograph of red blood cells from Hb. type SS in steady, siate.
This speciten contains too many sickled cells, which is wmisnal for a

steady state. X6,600.

coarse or rough. Similarly cells from a
patient in crisis showed the same differences
in the surface appearance when these were
dried differently (Fig. 10; a, b. ¢.).

Discussion

The present communication reépresents
SEM. micrographs obtained using rbes. in
different types of hemoglobinopathies. The
appearances of rbes. described in this paper
agree well  with published micrographs
obtained " with the "light microscope. As
already mentioned, there were diflerences
between specimens dried by the critical point
drying method and air dried preparations.
Cells from air dried preparations, have smooth
surfaces whilst those dricd by the critical
point dryer have rough surfaces.

1t has been observed carlier on by many
workers (Bertles and Dobler, 1969; Jensen,
1969 ; Muruyama, 1966) using the transpission
clectron microscope that sickling. involves
conforfnation of the erythrocyte membranes
of rigid ‘bundles of filaments of deoxygenated
Hb. S. We are therefore inclined to state that
the critical point drying preparations which
showed. coarse surface appearance may re-
ptesent. the filament formation observed by
these earlier workers.

Corriparison .of the micrographs. obtained

‘with _henmiogiobin type 88, and type SS:in
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crisis revealed different cells types. Some of the
cells in the stéady state have the mini-cigar

shape or. the typical ¢rescent form of sickled

cells. A few of this cell shape can be seen in
the crisis state. Cells with crenations were also
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¥io. 4. Efectron micrograph of red blood cells from Hb, type SS after deoxy-
genation with sodiwm metabisuiphite. X6,600

seen in the crisis state. The decxygenated cells
were mostly of the elongated type with spicules
and crenations. The crenated cells were there-
fore common to the crisis and the deoxyge-
nated states. Since the type of cells seen in the
deoxygenated specimen. can be reverted to
their original steady state forms, by re-
oxygenation, namely biconcave shape, we
_are - tempted to comment that the crenated
cells represent the reversible sickling cell and
the mini-cigar or crescent shape, the irrever-
sible sickling cell. This point rcinforces an
carlier observation made by Bertles and
Dobler (1969) using the light microscope that
oxgenated non-irreversible - cells -resembled
normal erythrocytes and when deoxygenated,
they developed sharp projection or acquired
an appearance of exaggerated crenations, We
also observed similar morphological changes
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when we examined wet and stained prepara-
tions under the light microscope.

The micrographs of cells from hemoglobin
type FF are unique since this phenotype is
rare (Ringethann et al., 1970). One may
wonder whether some of the cell types
described here do represent artefacts. The
answer to this question is that since the same
method was used for the other hemoglobino-
pathies and the micrographs obtained com-
pared favourably with accepted light mICros-
capic descriptions the cells in the FF hemo-
globinopathy represent true images of the
real thing. _

The poteatial of the SEM in producing
micrographs which convey a sense of reality
normally lacking in micrographs made by
other means cannot be over cmphasized.
The application of this instrument in studies
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Fic. 5. Electron micrograph of red b!bod cells from Hb. 88 in crisis (Phaemolytic).
Note the crenated edges which are well definied. X6,608,

4
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FiG. 6. §%%n miérogra;ih of red blood cells Jrom Hb. type S-thalassaemia.

¥

1o
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.

FiG. 7. Electron micrograph of red blood cells from Hb. type FF. Note the two
“pseudo-depressions” in one of the cells, X6,600

1
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FI1G. 8. Electron micrograph of .r_.ed blmd cells}'rbm "Hb, type FF, Note the pear-
shape appearance of one of the cells. X20,200

of surface morphologic’ changes of tissues
and organs which may reflect modificalion
in cell function can help elucidate further
. some of the mystery of certain diseases which
- seem to be unigue in our tropical environ-
" ment. .
- Summary
A method of examining red- blood cells
from . patients with different  haemoglobin
- patterns using the scanning electron micros-
cope (SEM) is described. The implications of
certdin forms of the: cells observed and the
potentialities of the SEM in studying surface
morphology are discussed. '

12
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Fro. 9. Electron micrographs of red blood ce!!?)?rom Hb. 'S8 patient, () Specimen
was dried by the naiural drying method (b) Sodium nietabisulphite frear
specimen dried by the natural drying method (¢) Sodium metabisulphite

. treated specimen dried by the critical -point - drying procedure. Note the .
smooth surfacea of the eells in'a’ and*b’ and the rough surface appearance

of the cells in ¢,
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