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[ 1-21 ] The Dmease Whl(‘h Begms Inc1p1ent1y from Macuhr Area in Ghana

——Prehmmary Reportﬁ

Hiroto Yamadaf, ¢.0. Qoarcoopome and Akio Hosaka* {Unit of Ophthal-
mology University of Ghana Medical Schoal)

We h;wc nnde o o~ opevative vesearch - study 05 various ocular diseases al the
Univ:. of Ghana Medical School, Korle Bu ‘l'caching Hospital for a period of one
year (May 1973 1o May 1974). In the cowse of this study, a type of macular dis--
case was found which appeared to be different from others alrcady reported.

Some of these cases prof.grcsscd like a type of diffuse chorioretinitis with macular
degencration; others remained ldcalized at the macnlar area to macular degenerations,

" We would like to presént this macular disease and retinal changes by means of
fluorcescein angiography of the retinal fundus, electroretinography and colour fundus
photography. “They will be compared with other macular discases, diffuse chorio-
retinitis and onchocereal retinopathy.

Introduction

We have made co- operanvc research to study on various ocular disease at the University
of Ghana l\'fcdncal School, Km lu-Bu ‘Feaching Hospital for one year, from May 1973 to Mav
1974,

n advaucmq our smdy, a type of'macula! dmeaqc which seems to differ from others already
known was dctcctcd_ We glve ‘two representative cases of this disease in this paper,

MatEﬂa!‘i and Case-repurt

]2% cases were selccted as chorioretinal disease wuh involved macular lcsnon They were
divided into two groups A and B. Group A was given difinite diagnosis.  (sce Table 1) Cases
in Grmip B were ot gi%n any definite diagnosis and thecefore veferred for study. - (see Table
2) Table 2 shows further: classification of cach type; Cases of pigmentary degeneration of
retina, Pigmcutary degenearation sine pigmento and central serous cheroidopathy, Figure 1, 2
and 3 show Fundus-Fluorescene-Aungiographs (]"FA) of central serous retinits of 37 years old
male patlcnt in Gloup B.

Case Repox t

. Qase 1 (Téblc:?:) This 14 year-old female panenl was refer rcd as a refractive error. Her
complamt wag irritation and blurred vision in the right eye. , Funidus cxamination showed ab-
mormal xeqcx around. the right macular region, Figure 4 and 5 show . Fundus- -Photographs (F-
P)of the right and left eyes. Visual aciity was RV: 6/36 (n.c), LV: 6/6 (6/5-0.51)). Slitlamp
examination showed no ﬁn'dings.‘ Electroretinography (ERG} réveaied normal pattern in both
cyes.  (sec Figure 6). FFA showed no leakage in both eyes: (see Figure 7 and 8) Figure 7
_ and 8§ shiows FFA of right and left eyes respectively.

Gase 2 (Table 4):: This 16 year-old -female case "had macu!a. scar in. her right eye
fundus on the first visit on 17/4/73. Macular lesion and haemorrhage at macula were detected
on 28/8/73 during a fundus cxamination. This haeiorrhage disappeared on 16/1/74. In her

* Present adress Departmént of Ophthalmology Fukushima Medical Cotlege 4-43 Sugitsuma-cho,
Fukushima-shi (960) Japan
t Present Address; Department of Ophthalmelogy, Fukushima Medical College
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left fundus, optic nerve atrophy was found at the same time of 28/8. - Figurc 9 and 10 show two
TP of right and left fimdus cach, : .

Ta_blc 1.  Group A

heridetacy I _ inflammatory others
1 pig. deg. . -17 injur'y 5 mac, hole . 2
2 pig. deg.+onch. 1 chr.sear 8 vetinoschsis 2
3 Starrgardt? 1 che-ret. deg 4 senile change 1
4 gyrate atrophy 1 uveitis 3 abnormal position 1
5 circinate rétinopathy 3 toxoplasmosis 6 ? 2
6 cong. nyctalopia 1
7 Oguchi’s disease 1
total - 25 26 ' 8 59cases
.Table 2. Group B
Maculopathy
1 macular lesion 39; macula (abrormat-cdema) 19
' macu_lar degeneration - 10
macular scar § macular hole 4
macular heimorrhage 2
. ) crystal like substance 4
2 macular -+ paramacular lcsidn_ . 2
3 chorioretinal lesion involved macula ' 6
4 maculat-optic disc pallor - 6
" 5 chorioretinal lesion iinvolved macula 4 optic atrophy 5
total 64
Table 3, Case 1.
153/9 2719 - 11410 2510 % 1f11
visual acuity . 6/36 ImcF 1mcF " 2mcl - 2mel"
F-P (+) (+) (+) | ) (+)
ERG normal normal . : nm-mﬂ
FFA _ leakage same as . leakage leakage
(-) 139 (-) (-
R v . L . R
,,,,, B S S

SACKEY J. F 14
o first visit: 13/9/73 for suspect of refiactive error
o clinical note: R; Macular abnormal reflex
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-Fig.?. IFA (15 sec latér_) p.f case |
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. Fig.8. FFA (45 sec. !alcrj of above
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Fig.4 right fundus ’ B .I';'ig~_5 teft fundus

Fig.9 T-T of case 2 right funﬂus T Fig. 10 F-P of case 2 .l_cft Turiclus
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Fig.11, 12 LERG of case E_ilbp_er right photopic ERG and upper left
scotopic BRG on 28/8 lower same on 13/11

¥ig.15 Fig. 16 left FFA of case 2
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Fig.17  lefi FFA of casc 2

: _Tz.{'ole_ ‘i CCase 2.

988 !i 310 sopo-| i | 2 e
_ 6[12 I ‘_1_{35(”2%0 iy - » '6;'13 ~1.0180
visual acuity (optician) (—— - S R -
6/60. 6/60(nn.) - | 6/120 6'_1_22(?'651%0) 6/60 6/60(n)
— - ot IR
P () (+) -+) R
LRG ‘ () *nor sub - © ner SL!B_ l (‘:') il ) ._ {—)
- o leakage (-F-F) chmmdal Auo.| same | same as 28/8 L
. "FFA R 1. . L R .
) L . —— —— —e
'G. CATHRINE T 16 (M-} haemorrhage)
"o first visit 11J4f73 defective distant vision in BfE
o clinical note: R¢ Macular scar Lt optic nerve hcad palc
‘o -2nd visit 28/8 R: haemorrhagic macular deg.-opt, ate:
12 Maculor-deg-+ optic atr. '
_ © Table's. _
10 w20 | —s0 | —a0 | —s0 | —s5t ?o | towt
SR O | 8 7 SR D AT
e ] sy | @y | Gre s | (26 oo, 4
v 9 3 4 | 4 e ] 16
_ (| e | @o | @mo | 63 | @ (29.6)
- s s
? e :
e
ol |3 10 n. fw s obs s | s
° (5.6) (18J) @0.4) | 206 | Qa8 Lo(esy | T Gy
M |l 15 w6 |0 |2 R 45"""
22) | (333 | 356 | @2 | (44 | (22 | ey
r 0 6 .t o4 3 3 o g
() | @53 | @5 | (re e Lo | e 4)
?
=} _
otal 4010 pEL 20 13 3 2 | 64
ot (lﬁ) (33.9) (32.3} (2L.0) ( G. 5) { 48) (—)- (62)
()%
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ERG revealed normal patiern in vight and subnormal pattern in left, (Figure 11) Figue
12 sho_ws the ERG of the same case on [3/11. FFA shows leakage [rom macular lesion and
from other lesions. {Figure 13, 14 and 15) Figwre 16 and 17 show in the Joft cye. Itis con-
sidered a_cases of choriorétinal degeneration’ with optic nerve atrophy from the resulis of left
FFA and ERG, Visual acuity was RV: 6/36 (6/24 cyl.~1.0 ax, 180%), LV: 6/60 {n.c) on 8/28,
and right visual acuity showed improvement, 6/18 on 16/1/74.

‘Resul

Table 5 and 6 show compesitions of the ages of groaps A and B. On the view of gaph,
there is a single peak al ages 31-40: 29.6% (male, 31.6%, ferale, 25%,) in group A; and there
are two peaks at ages 11-20 and 21-30 in group B. Each peak shows 33.9% (male 32.3%,
female 35.3%,), and 32:3%, (male 35.6%, lemate 23.5%). Table 7 shiows each portion of lesion

Table 6

Hsl.e of A-Group BZRR  Male of B-Group
SR vecals of A-Greup | TR} Fewmale of B-Group
eene Averaged line of —.  Averaged line of
A=Group _ B-(_;reup
Table 7. _
Miab) | M(deg) | M{scar) M(halt‘) Mihge) | substance | M +-para. M| Mca | M-0 (M-ero total
M F:M FIM FIM F:M F M F M F M FIM FIM F|M F
i 7 A — O E W
—10 : 1 1
PPPARE T L I ) e *% * ¥ e
—a( |kt . . i
6 1 2 1 i 1 2 l P 2715 §
e e N - Tw e ® F
0y 2] 1 2 31 116 4
P P * ¥ w¥ - B R
3 112 1 1 2 t 1 W 3
R * 7)-““4*7 T x I R o T
111 1 1 2 2
e y | s Rt ISR -
21— 1 11 1 2
owt[13 67 1] e 2{ 4 of 1 1l 2 2] 2 o0 |5 1|5 12 sja 1

2M (deg): M, gc?..
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and each ages. There are 19 cases (30.6%) of macula abrormal reflex-oedema type, Tt seerns
to be clear from thesc data that the disease begins at an earlier age- in group B than it is in-group
A.  And primary lesion is considered .lo be at magula. In these cases the yotingest case was
10 year- _otd boy with already chc)uo;etmal lesion involving maculay ared. - (type'M-cr?) -~ This,
it is thought that every age group suffers from this disedse which appears 10 be progréssive. - Table
6 shows the .telation between each type and. cach age.. Tt shows 42.1% of cases aged 11-20,
30.8%, of cases 31-40 in the type of maciilar:abnormal reflex oedema, In the type of macular
degeneration, it shows 37.5%, of cases aged 21:30 and 259, of cases aged 31-40. 'ERG of 51
out of 64 cases were taken and 39,29 of these cascs had abnorma_l ERG. (Table 8) FFA of 56
out of 64 cases were taken and 33.9% of the cases showed leakage (4}, (Table 9)

Table 8. Fiificlings of ERG "Table 9. I‘mdmgs of' TEFA

pattern - case leakage (-+)° 19 (33 J%)
normal 29 (56.9%,) leakage (--) 29 (51.8%)
sormal? . 9 ( 3.9%) persistance of choroidal fluo 8 (14.3%,)

B ) e Q - .

subnormal i5 (29.4—%) not taken or faf:i‘r‘e 8 .
subnormal? 1 ( 2.0%]) © - total B4 56 cases
extinct 4 { 7.8%)
not taken 13

total 64 _51 cases

stcussxon and’ Summary

Since all the data have riot been collected and summerized as yet we are obh&’ed to present
just 2 case-report and some of the ﬁ_nc_imgs in 64 cases. * This disease is considered to differ from
hereditary ‘macular degeneration of Best, Stargardt, Behr at the points of its composition of age,
accompained general symptoms and family history. 1t is clear that this macular disease s com-
pletely different from the retinopathy of Onchocerciasis and Sickle Cell disease which can be
detected by skin ship and sickling test reapectively. The effects of Malaria itself or chloroguine
and quinine against Malaria should also be discussed. Tt scemed that most of the patients sufteréd
from Malaria fever but we were unable to find a typical clllomqume retinopathy in Ghana,
And also the dose of chloroquine does not reach the dangerous range. In view of the findings
of ERG and ¥FA they show abnormality in more than 309, of the cases. These values will be
decreased by accurate selection of B-group. Choyee reporicd optic nerve atvophy and familial
retinal degeneration in the patients affected by Onchocerciasis -in” Ghana, Table 10 shows

Table 10 MHypothesis.
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hypothesis of progressive process of this disease, Tt begins incipiently from macular lesion.  And
-it is divided inte 2 groups.  One type is non progressive localized macular degeneration and the
other type runs a progressive course. The' laticr type seems to reach a diffusive chorioretinal
disorder at its final stage. " This preliminary repori presents two representative cases of undefected
maculoperthy in Ghana hence the short discussion. The further studies on this disease will be
presented in the near future, :
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[ I-22 1  Ocular findings of Onchocerciasis in Ghana

Akio Hosaka (Depm tment of Ophthalmology, Asashtk'lwa Medical Co]lcgc, Asahi-
kawa, Japan) Hirote Yamada (Department of Ophthalmology, Fukushima Medical
College, Fukushima, Japan) and C.0. Quarcoopeme (Unit of Ophthatlmology,
University of Ghana Medieal School, Accra, Ghana)

Introduction

Ongchocerciasis(Oncho) is one of the most important causes of blindness in West AfricalP»7.019,
It has heen clarified that thc disease is transmitted to the hurnan host by the infestation of Oncho-
cerca volvulus through the mediation of certain black flics.  However, it is not entirely clear
how the microfilariae enter the ocular tissues and what is the true pathogenesis of the ocular
involvement, Having had an opportunity to observe onchocercal ‘patients in Ghana, the authors
would like to report the ophthalmological features of the disease. '

‘Subjects

The present subjects are composed of fOl[)’-SCVU! patients who visited ‘the out-patient clinic
of the Unit of Qphthalmology, Ghana Mecl:cal School for the period of one year, from May 1973
1o May 1974, Out of forty-seven patients, thirty-seven are male and ten are fernale. Ages of
the patients range from twelve to seventy-five.

All the subjects bad some eye troubles, and the d;ag,nos;s was established by the presence of
characteristic nodules and skin changes as well as skin snip positivity.

Results—ocular findings

Qcular findings in cach subject are shown in Table 1. Since the general descriptions on
the ocular signs and symptoms are seen elsewhere and revicwed also by the authors'®*, here,
the findings in the present subjects are briefly described.

Visual acuity was expressed by corrected vision, The conjunctival signs are not cmployed
because they did not seem to be characteristic in the present subjects. In the cornea, epithelial
or subepithclial opacities are swmmarized as fluffy-opacity and separated from sclerosing keratitis.
Moreover, the presence of corneal scars (including degeneration and plgmcntauon) are shown.
In the anterior uvea, “active” stands for the definite inflammatory Processes e.g. the presence of
floaters and flare, and “‘old” means the scquelae of previous mﬂammat:on e.g. synechiae, iris
atrophy and ‘pupil deformation ete. Glaucoma found in the present series is secondary to the
anterior lesions and nene of primary ones were encountered. In the fundus, presence of active
lesions is called *“active’ and of definiie post inﬂammatory lesions {most of which are associated
with rregular pigmentation) is called “scar”.  Although choviaretinal dcgetmratxon is’ contro-
versial in itsell (as discussed later), chouoretmal auophles or degenerative changes are teita-
tively called “degencration”, which also includes the lesion of possibly old scarring. ~ The retinal
vessel changes such as narrowing, sheathing, sclerosis and closure (aside from hypertensive changes)
are shown, since they seem to be important findings. Complicated cataract, vitreous opacity
{inchading hemorrhage) and optic atrophy are also recorded.

in Tahble 1, (O sigifics positive linding, ) main finding and /\ findings due to other causes.
The results of electraretinography, which will be discussed in another report, are hriefly shown
in the table. N means normal, S subnormal and N-R nonrecordable. Electroretinography
could not be taken in three eyes.

Microfilariae were detected in the anterior chamber in eight cases, fifteen eyes. In No. 45,
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Table 1. Ocular findings in the present subjects

fl: fluffy opacity, usnally acute and superficial
sk: sclerosing keratitis
ser corneal or chorioretinal scar
m.l: mi(‘.roﬁlariéé in the anterior chamber
ant. uvea: anterior uvea
act;  active lesion in the antérior or posterior segment
old: scquc]ac"in't'he. anlerior uvea
gl: secondery glautzorala
le: lens
vt: vitreous
vs: changes in the vetinal vessels
dg: degencration
o.a.:, optie atrophy
ERG: findings in clectroretinogram
N: normal
8: subnormal
N-R: ' non-rccordable
In each case, upper belongs to right eye and tower 1o left

- .Cm'nca m jant. uvea| : Fundus -
No. | name | *8¢ [ vision . - gl | le vt |—— Note
: sox _ flsk)sel flactliald actfsc | ws idg {on i ERG
ol v.e| |o] lojolo] |o ole|olnr
1{D..G.
imle| lo| jolojo] (O O|@|0|NE
25 1. M. Vo O @) s
2. A, .
M H. M. O @
o p 35 |L. P. 6] VA ONNORNS) Oi S } nuclear
I M IH.M | ! O A @ O Ol 0OIN-R cataract
22 | 6/ 6 : N
1 |F. A, - .
M6/ 9 ol N
166/ 5 o|® N
5 [R.D. . _
MG : O10 ISRES) @O |N-R| vit. hemor.
3% [H. M. O E | i ' O @0 s
6P B -
M | M. O [ O , 0@ 0
a0 l6/12] 0O @|o 0|0 N
7iA.8.0 - '
Mi6/12]0 @0 OO N
16 |L.P. A O )] ] bacterial
8:C.B.| o/ '9 ’ ©10 infection
F1l6 S
olc. s 5016/ 5 _@ Q FAY AN N senile cat,
) Flezl® O A A NV hypertension
3910 010 O O Oj@|OIN-R
10A.B :
: M |L. P, O10 O O Ol@t0O) s
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1422 19% 648
. Cornea M oant. uvea) Fundus
No. | name age VISEON |- omim e — e o . e g] le LU - e Note
sex H l sk|sc | [ §act |ol(l act| sc \ vs {dg | oa | ERG
20 | 6/ 5 | ! ' N
1B AL ;
M6/ 5 i I N
L leslerel® O - Lol N
12 1E. A, ! l i
M | 8/ 5 [ | N.
55 [ 6/12 | O 0 O L o) s
i3 |G. F. ! b
M| 6/12| O | O |9 s
wsl6/5] | } ‘ N
it B, B. ; i
23 1 6/6|@ O O N
1510, B.
M|G6/6|©® @ SR} O N | macula, carly
- lislersle] | A olol | 1 Inx
16 M. A. E )
F|6/ 6@ ! Q N,
: e
L L lojol®e ! N }?Ca" and deg.
TTiM 62| O O loio|oj®! N in periphery
12| 6/ G ® TAN N hereditary
18 1A Y. M 6/9 o @ A N degencration
65 | 6/18 | @ O S
19 |D.T.
F[H.M.|O Ol - _ @10} s
{20 | 6/12] O ©) l L | RN
2018, C. : } : i
M| 6120 | © 1 O I N
19 H.M. O O1010 © @] S
21 [F. N. :
M |6/2430 010|0 @ O! | N
35 | 6/ 6 © N
22 15, N.
M|6/5|©@ N
_ 43 | 6/24 O O Q1@ |0} s
231K E.
Mo Q ORNG] O Oi® |0 s
50 |L.P. @) o | O bl ®l0ol s
24 |K. B.. . { ;
Mi0o | )] O Q E @10 8
37 iC.F. ®) O ] IR
25 K. S. _ .
Mo O O | @ N
26 (K. B 66 | 6/20 A ® senile
ol S M | 6718 A ® cataract
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777777 Cornea m fant, uvea | Fundus
No. Iname | 28%|vision |- im et 6 b gl e | vt | P Note
sex it ] sk l sc | £ lact]old ’ act|sc [ vs [dg | oa ] ERG
2316/ 5 N
27 K. A,
M |6/ 5 ! | N
s O O A lolelo] s }MHC
98 1Y. A . : e
MI|L.P. O @] N | OI®|l0o| s cataract
- 50 [H .M. O Q1@ O N-R
29 (K. F. . .
‘ M {H.M. O r : O {O1@]0|R-R|
23 L. P. I |olo ®i0] s
301, L. . .
‘™M |H.M. GRS J @O ] 8
| i6 | 0 olol |olel | ol s
st A | . ' :
F |6/ 5 i | s
75 lc.F. O z O @lol s
32 1A A : 1
: MIC.¥. O e ® 0] 8§ |
_ 75 |C. . 00 S
IR A | S
F |C.TF. (ORRO , 5
: 23 16/9|® N
HIK.O -
M|{6/9]@ I N
28 | 6/24 O Ol® 101 N
35 K. A. . .
MO i O ole| O] N
. 136 6/5 @ N
36 {A, AL -] extreme
F |L.P. O i symblephron
S S SO SRS SO SN ST MU SOUE RN S
50 [L. P, O Ole ; N-
37 [K. A.
(M0 O O 6] N-
wic.rlo olojole
38 V. T. L
MIC.F. O Q1001 @ N
321 6/18 ' O 0@
39 K. Y.
M {L.P. O O 0@ N-R
54 [H.M.| A ole 5 } senile
40 1A, B. :
F [H.M. A 0@ s cataract
. 56 [ L. P.. O [ORNG) N-R! wret. detach.
4] [G. AL :
Mi{6/6 O O
39 |6/ 5
4213, 0,
i M |C.F. O O @ G| N
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o Cornea m |ant. uvea f Funcus
No. | name agc WSION |- -mooiorm o] s gl te v e e Note
sex flisk!sc] { lactjold 'A“lk it | va {I dg \ oa-| RRG
60 | 6/36 | ® O O O N
43 (AW, '
Fle/18t@ O O f PO N
B S TR R S R P R
b lalerat L AR RCR I R
44 K. 0. ; !
MO O HORNORNG) O O N-R
55 iC.F. @] N traum. cat.
45 [D. A. '
: ¥ L6/ 010e |
18H.M.{ O O ORI b | N
46 IF. C. : P P : |
ML.PyOO O L@ P i N
| o7 jmmd C ol O 0]0i® OESF
47 {5. 0. " o ! - ;
LA | N
Table 2. Corrected vision at the fiest visit
(R) | (L) | (total)
6/ 4—6/ 9 16 15 3l .
6/12—6/18 5 7 12
6/24—6/60 4 1 5
C.I. 5 4 9
H.M. 7 7 14+ 46{49%)
L.P.or® 10 13 23 :
| 47 | &1 9t

Table 3. Relation between age and vision in the worse cye

o |

6/12—-6/18 | 6/21—

(Lotal}

60| c.¥. .

11-—20
2130
31—40
41—350
51—60
6] or miore

— e owe KD

1 10
131
- 10
7
5

4

Loasl L B ==y B (I

47

Table 4,

Incidence of affected regions

anterior segment
posterior segment
ant. & post. segment
no findings

uncertain (?)

23.4%
10.6%
47.9%(52.1%)
11.7%
6.49% (2.2%)

22
10
45(49)
11

6 (2
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lefl eye had iritis and the posterior scgment of right eye was invisible because of traumaltic cataract,
Secondary glaucoma was present in seven eyes, all of which were blind except one eye (No. 35,
right). In the othersix eyes, both anterior and posterior scgments were involved. :

Fhe vision at the first visit is scen in Table 2, .slmwing that half of the eycs were blindk.  Bi-
tateral blindness was found in sixteen cases (34%,) and unilateral in fourteen {30%,).

Table 3 shows the relation hetween age and vision in the worse eye. T'wenty cyes out of
twenty six were blind in the patients aged morc than thirty, though there were oceasional blind
cases in the weens and twenties. S

The incidence of affected regions in each cye is shown in Fablc 4. Any abnormalitics were
not. detected in eleven eyes (11,7%). The antcrior segment was alfected in twenty-two cyes
(23. 4%), posterior ﬁcgmént in ten eyes (10.6%) and both .anierior and posterior segments in
forty five eyes (47.9%). Six vycn; arc nominated as uncer tain because of opacity in the media,
but.in four eyes {No. 8, righi, No. 33, both cyes, and No. 37, left) also posterior scgment were
probably aflected. T hen, majority of the cycs proves to be affected both in anterior and posterior
scgments,

1} ‘Cases JHLCth only in the anterior scgmcnt (22 eycs)

~ Out of twenty-two, cighteen eyes showed corneal flufly opacily and or acutc anterjor uveltls
The vision was 6/6 or morc in ten ¢yes and 61'18 at least. No. 38 had pr olonged glaucoma resulied
from recurrent anderior uveitis associated with marked fuffy opacity was not relieved, Ne. 46,
however, ;‘egainedfﬁ/lS vision in both eyes in a week (by appropriate treatinent), though it had
been severely aflected by sccondary glaucoma associated with ﬂuﬂ;y apacity and sclerosing kera-
titis at three o’clock and nine o’clock position.
2) Cases affected only in the posterior segment (10 eyes)

No. 36 (right cye) showed slight edema at macular ares. No. 41 (left} revealed a small
round scar infetior to the disc and moderate “vitrcous opac1ty These scem to be slight inflam-
matory changes and vision was good.

The other eight showed J1.M. vision excépt for No 17. Generalized chorioretinal degencra-
tion- associated with pigmentation was found in No. 29 (right} and No. 40 (both eyes). Main
lesion was attributed to optic atrophy in No. 2 (both eyes), No. 17 (right) and No. 21 (both eyes).
3) - Cases affected both in the anterior and the posterior segments (45 cyes)

The group can' be divided into fwo subgroups, that is, eases of which main lesion locates at
the anterior segment and that at the posterior segment.

a} Qases affected mainly in the anterior Segment (11 eyes) |
In No. 7 (both eyes), No. 16 (both), No. 20 (left) and No. 43 (both} various changes in
the cornea and or the anterior uvea were found but vision was well preserved.
The other four eyes (No. 51, right, No. 35, both and No. 44, 1eft) with recurrent anterior
uveitis followed by glaucoma got completely blind except tor one (No. 35, right).
b) Cases affected mamly in the posterior segment (34 eyes)
Exudative changes were found in three eyes (No, 37, right, No, 42, left and No, 41, righy)
‘and especiaily in the latter vetinal detachment was also detected.
Both eyes in No. 3 and ‘No: 21 showed large irregular scarred lesions.
Most frequent feature was generalized chorioretinal atrophy or degencratmn found in
twenty-two eyes: No. 1, 6, 10, 23, 24, 28, 30, 32, 39 (both eyes, respectivcly), No. 5 (left),

19 (left),.29 (left) and 47, (right). These are probably in accord with “degenerative type”,

Rodger'®, but it should be pointed out that-in No. 5 moderalc vilreous hemorrhage was

found. - Optic atrophjf was the main affection in five gyes (No. 13, both eyes, No. 17, left

and No 25, both) .

Excluding seventeen eyes (no Fndmgs i eleven, and ll!lLCltalll in six), 1eIat1on between
vision and the main lesions in seventy-seven eyes is shown in '_lable . It appears that the vision
can be well maintained in the anterior lesions unless severc sclerosing keratitis or secondary
glaucoma developed, while 75%, of the cyes with posterior lesions were blind,
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T‘iblc 5.° Relation between vision and main !t‘&:lom in 43 naes, 77 eycs

cornen l anterior uvea ! gl'mconm ' u‘lm'\,chmond opuc 'ltmpyhyl (lol'\l)
i N W RS | o
6/ 5-6/12 T i 1w ! : O
6/18—6/60 3 | ! 1 i 3 2 | 9
C.F. : 2 ! [ E ' 6
HLM. or less : 5w SRR T
|- 4 i 10 | 9 | o o | ow

 'The above déscription refers to individual éyes, but from the point of ‘the subject another
aspect can be drawn, - Only four ‘cases had' no- abnormalities in ¢ither eye. * Seven cases had
anterior lesions in both eyes. - Three cases had anterior lesions in one eye and no abmormalitics
in the other. On the other hand, bilateral or unilateral affeciion of both anterior and posteriov
segments were found in twaelysix cases. The ﬁgul‘e will rise to twenty-nine (about GO%) if
No. 8, 33 and 37 ave iicluded. '

Ophthalmoscopical €xamination revealed changes in retinal vessels in twelve cases (twenty-
five eyes), which means more than a quartér of the présent subjects, These vessel changes, ob-
viousty different from those of hypertension, include narrowing, sheathing and occasional sclerosis
and closure.  Besides, tlie main features in these cases were: optic atrophy in two (No. 2 and
17), chorioretinal scar in onz {No. 3) and degenerative lcsnons i the othex nine (\To 1 6, 10,
25, 28, 29, 39, 40 and 47). :

- Discussion

The present subjects who visited the Eye out-patient clinic of the Medical Scheol are, so to
spreak; ‘selected cases and not the material of mass examination. * Therefore, the general results
cannot-well be compared with those of epidemiological study. ;It'-_should be stressed -that the
ocuilar findings were fully observed by several ophthalmologists.  Unfortunately, detailed exam-
inations of patients’ nutritive condition etc. were not perfo:med However, somé discussions in
the aspect of ocular findings can he given.

Previous reports suggest that the anterior lesions are predominant in Mtddlc and South
America??®® and the posterior lesions arc predominant in Africa®®.  Budden® (study in
Nigeria) reported that chorioretinal lesions pr'cdom_inated in lightly infected areas and anterior
segment lesions were frequent in heavily infected comimunities. There have been few studics
performed by ophthalmolegists, and ‘when the patients were blind due to anterior -affection,
posterior involvernent, if any, scem to have often been neglected.

In the preseni serics, more than half the cases revealed the involvement in both anterior

and posterior segments. = This strongly suggests that any part of the ocular tissue can be involved
in the course of time after the infection has beene stablished despite what the true pathogenesm
giving damage to the ocular tissué is. Necessity of precise and detailed ophthalmological exam-
ination must be stressed. : : S

It is ‘generally accepted that conjunctivitis and superficial opacity of the cornea are the
early signs and that anterior uveitis is caused by infestation -of microfilariae into the anterior
chambers»:$195,®  Neumann et al” in chimpanzees and Rodger™ in vabbits succeeded in
cxpéﬁmenfal anterior lesions by injection of microfilariae intd the anterior chamber, but could
not produce posterior lesions. Tt is Rodger™ who first disclosed two types in onchecercal pos-
terior lesigns—exudative and degenerative. He désuibed“‘l that the exudative type was usually
associated with involvement of the anterior uvea, “while degenerative type was confinéd to the
posterior part and thus suggested a different pathogenesis. ~Afterwards'™,  he assumed that the
former is due to the death of microfilariae in or adjacent to the choreid and the latter is caused
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by combmatlon of vitamin-A deficiency with a toxin. liberated by hec adult worms. Having

had pointed out. thatthe two Lypes are not ciemly differenciated, Budden® advocated that hicavy
infection may cause focal chotoiditis and light infection with mild inflavnmation may cause cho-
roidal sclerosis and there are various features between the two extremes,  Quiérg™; Clesar® and
Paulm described that the postcuol lesion, though its pathogericsis may he diffevent from that of
the antérior les:on is caused by Oncho regardless of nutritive condition.

TReceritly, Neumann et a'®> demonsteated histologically that the posterior lesions were in-
fimmatory changes due to the death of microfilariae in .the sclera or the chovoid. They sug-
gested: the possibility that many microfilariac- migrate through the otbit and penctrate the pos-
terior pole of the eye ﬁlongstdc the posterior ciliary arteries and nerves. If microfilariae can
réach the ocular tissues both by anterior and posterior routes, various features must be found:

’ antcuorly localized, posteriorly localized, mixed and generalized involvement. The present
observation does not seem to conflict with the speculation.

The authors are not in a position te stale definitely if the posterior lesions can be divided into
two different types. In the present sllb_]CCN active mflammatlon was iound in eight eyes of
which two were severe.  Out of four teen eyes ‘which showed inflammatory scarring, five were
associated with degeneration. Generalized chor loletmal distiurbances followed by optic atrophy
{so:called edgenerative type) were found-in twenty-seven éyes.. ‘Caréful cxamination revealed
that the gcncxallzed lesions are not cntirely umfmm——nlcgular shapc, pigmentation of vauous
sizes and possible fusion of inflammatoty foci:  This:suggests that even the “degencrative type’
is quite different from essential degeneration as scen ‘in hereditary one,  Inflammation and dege-
neration, observed ophthalmoscopically, may be the extreme features and various thanges can
be produced according to the degree of mf‘ccuon, immunity-and the siage of the discase.

Changes.of the relinal vessels in more than 25% of the present subjccis conpled with the
hlstologlcal pictutcs which have plcuously bcen 1epol ted”J are suggeslw(, of umtaly fonmatlon
of the posterior lesldns :

" Another question is whethm opllc atrophy wnhout ar. wuh few other signs can be caused by
Oncho Some authors'®> deny the exitence of onchocercal optic atrphy and others»™ helieve:
this kind of opt;c atrophy has some mnnectlon to Oncho., since the incidence is distinctly higher
in the endemic tc1r1tones, though no cv:dcnces have been demonstrated. Budden® _presumed
that perlvasculal inflammation, which ptcvcnts the blood supply to ihe oplic nerve, might de-
velop "Among the present subjects, Optl(‘. dtrophy was considered as thé main lesion in ten
eyes. Optic atrophy withoui other signs was found in only two eyes, another four were associ-
ated with retinal vessel changes and the other four were with anterior lesions. As there are
many kinds of optic atrophy of unknown aeticlogy in Alfiica, further studies will be needed, but
Budden’s opinion: seemes to be worth listening to. - ) -

' Smxﬁnary :and Conclusion

* Ocular ﬁndmgs of Onchocercmsts in Forty—sevcn paticiits obscwcd at the eye clinic of Ghana
Mcd:ca} Schoo! are reported,
1 In more than half cases, both antcum and pasterier scgmcnls of the eye were mvolved Ieis
' strongly suggestive that any part of thc ocular tissue can be aﬁectcd in time after the infection
has been established.
2" The anterior [esions devefop in connection with the infestation of micévofilariae into the anterior”
~chamber. Thc plogllOS]S is not “bad unless severe sclerosing keratitis or sccondary glaucoma
“ follows. : .
3 The pathogenesis of the posteum lesion is yet unknown and most of the cases get blind’ ulh—
~mately except for the localized type.
4 The “exudative” and “degencrative” choroiretinail lesions may 1ot be: essential[y diﬁ‘erent
cach other. - Various features can arise depending upon the degree of infection, immunity
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and the stage of the discase. . . .
5 Vascular factors may play a role in the formation of chouoreuml degcne!atmn and optlc

atrophy.
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Fig. 1: Case No. 1, lelt eye.  Sclevosing keratitis Fig. 2; Case No. 20, left eye. inflammatery
and acute and chionic uveitis : " membrane and small round scar

Fig, 3: Case No. 21, right eye. Scar formation Fig. 4: Casc No. 3, left eye.  irregular large scar
in the posterior pole S associaled with optic atrophy and vessel changes

v .

Fig. 5: Case No. 29, right eye. gcncralized Fig. 6: Case Ne. 2, right eye.  optic atrophy
degeneration associated with vessel changes
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Onchocerciasis in one of the most gseriously blinding filariasis
in Africa and Central America. The authours had an oppdrtunity to
make ophthalmologicalstudyof the disease in University of Ghana
Medical School, during the period of May 1973 to May 1974

~ Forty-three cases (77 eyes) were examined, “This paperfbfiefly
introduces hystology, diétribﬁtion, definition, étioiogy, ciinical

aspects, diagnosis and treatment.
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Onchocerca volvulus

e

Adults in subcutaneous tissue

~ Adultes dans les tissus sous - cutanés

Subcutaneoug tissue
Tissus sous culanés

Enters skin through fly bite wound
Traverse la peau au tiey d2 piqure

——

o)

Microfilariae
Microfilaires

6

Homo sapieas !

Wiz Infective stage Microfilaria in skin &l
Stardde infectant Microfilaire dermique t}.\

a.

tigrates to head and prohoscis
Migre vers |a téte et te proboscis

'3rd_ stage larva
Larve Je stade

Simulium

Ingestéd
Ingérén

Penetrates stomach wall
“Traverse fa parot stomacale:

/

Thoracic muscles
Muscles thoraciques

1st stage larva [ “sausage form™)
arve Ter stade { “forime saucisse 7}

Bl 2 Onchocerca volvulus @ 4: 358 (O CP/73.1 1973k X %Y
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‘1. KT Cnodule, onchocercoma (ta)]
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9. KRR (Onchocerca-dermatitis)
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ABSTRACT

A comdinuing surveillance on enterovirus infection in hca]thy infants was conducted from October
1971 through February 1973 in urban areas in Ghana, West Aftica. About 40 infants were visited in
every two months for coltection of faecal specimens and examined for infection.  Enteroviruses were re-
covered in tissue culture.  The overall isolation rate of enteroviruses was 1pplo*um1tely 4%, and thcrc
was no seasonal difference between rainy and dry seasons.  The rate of viras isolation'in nrbin areas was
mgmﬁcantly higher than in rural areas. Within the urban areas, however, no difference in'the rate of
virns isolation was detected between densely populated and sparsely populated arcas.  The results ‘of
virus identification revealed that all three types of Poliovirus, many types of Echovirus and a few Cox-
sackieviruses were isolated during the course of the study. It was observed that improvement of sanitary
facilities decreased the frequency of virus infection among infauts, but the condition of water supply

did not influence the virus infection rate.
relation to the virus isolation rate.

Neither the age of infants nor the size of siblings showed any
It was suggested from the resulls that many types of enteroviruses

have heen circulating continuously in the tropical urban community throughout the year.

With regards to the mode of spread of

enteric viruses, results of community-wide or

longitudinal studies have been reported by a

number of investigators during the past two
decades [3,6,7,93,25]. These cumulative
data have provided valuable inforimation on
the prevalence of enteric: viruses in general
population. . It was reported that epidemics
of enteroviruses have oceurred during

summer and autumn seasons in tempeérate

zones, while in the iropics enteroviruses
appear to be endemically prevalent through-
out the year with high incidences. In West
Africa, however, little is known of the entero-
virus: infection of general population [2, 13,
20, 217. No data have becn available unti

Requests for reprints should be addressed o Dr.
Sinroku Otatume, Department of Bacteriology,
Pukushima Medical School, 5-75, Sugitsuma-cho,
Fukushima 960, Japan.
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recently as to what types of enteroviruses have

been prevailing in general population in
that area, mor as to how children have
suffered from enterovirus infection,

From QOctober 1971, a continuous survey
sct oul to obtain basic data on the enterovirus
infection in healthy infants in Accra, Ghana.
A preliminary paper describing the results so

far obtained until St:ptember 1972 was

published clsewhere [15]. In that com-

-‘manication 1t was reported that more than

40%, of infants ivere excreting enteroviruses,
and that no seasonal difference in the virus
isolation rate was observed during the study.
It was also stated that there was nosignificant
difference in the virus isolation raie between
densely and sparsely populated- areas, al-
though improvements of hygienic conditions
such as water service and- toilet facilities
seemed to decrease the frequency of virus
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infcetion among infants, The majoriy of the
isolaics consisted of Polioviruses and Echo-
viruses.

The study ended in thf‘ middle of March
1973 after 18 months of continuous survey.
The aim of the present communication is to
review and complement the results of entero-
virus isolation among healthy infants in
urban aveas of Ghana, and to analyze the
dala according to. the season, population
status, hygienic conditions and so on, The

results of virus identification are summarized’

for each virus group ot serotype. The mode
of spread of enteroviruses in the tropics is also
discussed.

. MATERIALS AND METHODS

Forty-five infants, aged 1 to 10 months {an
" average age at the beginning of the study,
October 1971, was 4.2 months) werc selected
from a number of infants attending two
Urban Health Centers, Ussher.and Kaneshie
polyclinics, Accra. - The former polyclinic
caters to patients from. Ussher and. James
Town areas, which are comparatively densely
populated [1]. The Jatter polyclinic, located
in the suburbs, caters to patients [rom
Kaneshie Estate area, which has recently
been ‘developed and therelore -enjoys some
modern amenities, This area is sparsely
populated in conirast to the former arca.
From December 1972, one year after the
begirining of the study, a few infants were
recruited from. Korle Gono area, near the
Korle Bu Teaching Hospital, University of
Ghana Medical School, Accra. Not more
than -one child was selected from a family,
and only one family was selected from each
street.

From OQctober 197! to February 1973,
faecal specimens were collected from infants
in the study group after every 2 months.
Plastic containers for faecal spccimens were
delivered to houscs on' the previous day and
specimens were collected the next morning.
If a child defaulted, he or she was visited
again the following morning. -The speeimens
collccted were kept at —20 C until processed
for inoculation. In the laboratory, 10 to
20%, suspensions of faeces were prepared in
cold transportation medium (Earle’s BSS
containing 0.5% lactalbumin hydrolysate,
suppicmentcd with 0.19%, .bovine plasma

_infectivity in the same cells.

albumin and with antibiotics). . They were
then centrifuged in the cold at 2000 rpm for
15 0. 20 min for clarification. Duplicate
tubes of HEp-2, Hel.a and Vero cells cultured
in tubes, fed with Bagle's minimum essential
mecium (MEM) supplémented with- 1.0%
call serum, were inoculated with 0.1 ml per
tube of cach faecal cxtract, Human cm-
bryonic cells (of lung or kidney} were also
employed occasionally.. The inoculated cells
were incubated at 37 C and observed daily
for cytopathic effect (CPE) for a period of
7 to 10-days. Cultures were harvested and
passaged at least twice when no CPE was
ohserved. Cells showing CPE were har-
vested al the time GPE reached a maximum,
and they were stored at —20 C until the next
passage.

Virus isolates were identified using WHO
intersecting serum pools or LBM pools [24]
which were kindly.supplied by Dr. H. von
Magnus of the Statens ~Seruminstitulc,

Copenhagen. Isolates werc identified either
hy. the conventional tube method [24] using

HEp-2 cells or by a microtransfer method [5]
using human embryonic fibroblasts (FILF).
The tube method was employed in the early
half of the study. An appropriate amount of
each serum pool was mixed with an cqual
volume of a test virus diluted so as to contain
300-500 TCDgf0.1 ml,  Fach mixture was
incubated at 37 C for 2 hr and 0.2 m! thereof
was inoculated into two tube cultures. Ob-
servation was made daily for 3-5 days and
final readings were usually made one day
after virus contiols showed complete CPE.
Prior to applying the microtransfer method
[5] to .virus identification, isolates were
passaged once in HEF and titrated for
A small amount
{0025 ml) of each serum pool was distributed
in duplicate into a piggy-back transfer-plate
(Cooke Eng. Inc.) and mixcd with an equal
amount of a test virus dilution containing
approximately 1000 TCDjof0.1 'ml. The
mixtures in the transfer-plate were kept at 37
C in a moist GOy incxbator for 2 br and then
transferred ‘anto HEF cultured in a flat-

‘bottomed microplate {Cooke Eng. Inc.) and

incubated at 33 C in a COy incubator. . The
plates were ohbserved for CPE twice a day for.
§-7 days. When the result of the neutraliza-
tion test of an isolate was equivocal, the
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isolate was purified by two cycles of limited
dilution passage and then tested again for
identification’ by a similar procedure.

RESULTS

Virus Isolation Rates Aecording to Months

The overall numbers and tates of entero-
virus isolation are arvanged in Table |
according to months of the year. Totally
169 ‘isolates were obtained out of 386 faecal
specimens collected from ‘infints in Accra.

The average rate of virus isolation was 48.8%,,

with standard deviation of 13.93. ~ As shown
in Table 1, the results of virus isolation in the
carlier haif of the study were quite irregular,
so that the virus isolation rates fluctuated
beyond the standard deviation to the higher
and lower range alternately. The highest
virus isolation rate, 61.4%, was scored in
April 1972, and the lowest one, 26.7%, in
October 1971,
cation testified that a high rate of virus

The results of virus identifi- -

isolation -at the end of ‘1971 was due to a
“silent spread” of FEchovirus type 19, pro-
bably occurring throughout the city. The
frequency of virus isolation. from individual

Table .. Rates ol enterovivus isolation
according to months of the year among
healthy infants in Accra

No. of

Month ) No. of I Percent of
. specimens  isolates isolation
1) Qct. 197] 45 12 26.7
2) Txee. 43 26 G0.5
3} Feb. 1972 44 12 27.5
1) Apr. 44 27 (R
5) Jun. 42 12 28.6
G) Aug. 34 14 452
7} QOct. 38 21 55.3
3) Dec. 48 22 45.8
9) Feb. 1973 48 23 47.9
Total 386 - 169
Mean 42.9 18.8 43.89%;
: (S D=13. 93)

Rates of enterovirus isolation among healthy infants in urban and rural areas

Table 2.
: in rainy and dry seasons
o " Virus isolation rate in - 2 for difference
. " Urban area Rural area® of virus isolation
Rainy (Apr.-Oct.) 862039 40/160 ' 6.78 - )
- {12.3%) (25.0%) (p<0.01} -
Dry (Nov.-Mar.) - 83/183 221134 19.70.°
(45.39,). - (16.4%) (p<20.001)
Total “169/386 62/294 11.75
(23.8%) (21 19%) (p<0 005)

93 Specimens were collected in July—-August (mmy season) and in February-1 \fiarch {diy scason) in
three villages around Acera,
# Numerators indicate positive numbers, and denominators numbers of faecal spccmlens examined.

Table 3. Raies of enterovinus isolation among hcaltliy infants in Acera according to arcas and months
Ussher Town Kaneshie Fstate Korle Gbno
Month - " - - e e
Specimens. % positives  Specimens % positives  Specimens % posmvcs
1} Oct. 1971 41209} 20.0 8/25 32.0
2) Dec. 13119 68.4 13/2¢ 542
3) Fcbh, 1972 6f20 . 30,0 Co6j24 25.0
4) Apr. 11}20 550 1624 66.6
5) Jun. 6/19- 31.6 623 26.1
6) Aug. 815~ .53.3 619 " 31.6
7) Oct. 8/18 444 13720 65.0
8) Deec. 10{18 535.6 6/17 353 . - 8/13 46.2
9) Tcb. 1973 7117 41.1 a/14 57.1 . C o8I 47.1
“Total 731166 44.0 82/]90 43.2° . 14730 46.6
(5.D.=14.92) (S.D.=16.88)

@} Numerators indicate positive numnbers, and denominators numbers of fagcal specimens examincd.
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infants ranged - mostly between O and 7,
about 4 on the average.
Virus Isolation Rates According to Seasom

As summarized in Table 2, virus isolation
rates in dry (from November to March) and
in rainy {from April to October} seasons were
45.3% and 42.3Y%,, respectively, Thus, no
scasonal difference was recognized.

Virus Fsolation Rates in' Urban and Rural Areas

. To compare with the virus isolation rates
in urban areas, faecal specimcns were col-
lected from children in rural areas in August
1972 and in February 1973, and the rate of
virus excretion was examined,
in Table 2 that there was no significant
difference between the rainy and dri seasons
in rural areas, and that the overall virus
isolation rate in rural areas was lower than in
urban areas, particularly in February 1973,

Table 4, Groups and serot.ypt_:s of virus isolates

Virus group Serotype Sﬁ;&fs
Poliovirus 1 1t
- 2 2
: 5 3
(Sub-total * 16}
Coxsackievirus
group A’ 16 2
group B : 5 2
: "B 2
{Sub-total 6)
Echovirus 1 4
0 3 8
4 1
5 3
6 18
7. 17
9 I
i1 14
12 2
13 6
17 I
19 17
20 10
25 3
29 6
30 2
3t 1
32 1
33 1
{Sub:-total - 116}

Untypable by WHO serum pools 10
"Rethain to be typed : 8
" Missing during storage or transportation 13

(iround total 169

It is shown .

that is, in the midst of the dry and hot season.

o A siatistical comparison of the virus isolation
. rates in urban and rural areas revealed that

there was a significant difference both in rainy
(p<0.01) and in dry (p<0.001) scasons.
There was no significant difference in
virus isolation rate among the study areas,
ie, Ussher Town, Kaneshie Estate and
Korle Gona areas, as recognized in Table 3.

Groups and Semi}pes of Vzms Isolates

From the urban areas, many types of
enteroviruses were isolated during the study
period. All three types of Poliovirus, three
types of Coxsackievirus and 19 types of Echo-
virus were identified. The number of iso-
lates was presented by serotypes in Table 4.
So far, 138 strains out of 156 isolates (13
isolates were missed during storage or trans-
portation) were identified serologically, ten
isolates could not be identified by any pool of
WEHO interseciing serums, and eight isolates,
producing CPE of adeno-like or another type
CPE, still remain to be typed. Figure !
represents ' the distribution by month of
enterovirus types which were frequently
isolated during the study. Poliovirus type !
and Lchovirus type 3 were isolated in the
latey half of the study period, wheveas
Echovirus types 6, 7, 11, 13 and 20 were
frequently isolated throughout the study
course. ‘The majority of Echovirus type 19
strdins were isolated in December 1971 and a
few in February 1972. It appears likely
that there was an outbreak ofa silent epidemic
of Echovirus type 19 among children in
Accra at the end ol 1971 and the beginning of
1972. . The changes of prevalent enterovirus
types such as Poliovirus type 1, Echovirus
types 6, 7, 11, 19 and 20 are illustrated in Fig.
2. Noticeable changes were observed in the
prevalence pattern of cevtain types. For
example, Echovirus type 19 showed a single,
high peak in an early period of the study,
while Echovirus type 7 showed a low plateau
lasting for a few months.

Virus Isolation and Hygienic Facilities

The virus isolation rate among infanis
living in houses with flush lavatories was
significantly lower than that among those
living in houses having non-flush lavatories
or those who depended upon public facilities.
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The results are shown in Table 5. However,
as shown in Table 6, we could not find a
significant difference in virus isolation vate
between people’ utilizing house-connected
private and common-use standpost ‘water
taps.

Polioviruses 1,2,8 3

3 Pl
A et O e N

Coxsﬂck]ev:ruses Al6, B5, & Bﬁ

}:.c]mwrur.es 1 & 3

/El El\fﬁ:ﬁ @

5

=

| e ey

OU!QM

-

—

0 hchov:ruses 5 &8

Es [
5[ w5 \
ol oo ps &L& . AT
2 5 Echovirus 7. K
o
’:9:0[ e AT Y. e e 69
T Echovirus 11 ]
g S[MM&N
g 0 m_L R S
“
Echoviruses 12 & 13
5[ E13 se Elz E13
o m@ . RS . (e yoecore)
15 Echovirus 19
10[
il
0 L e
5 . Fchov:ruses 40 & 25 Ea
3 E2¢ E
ol e BB B i
5{ E39 Echov:rusns 25 & 30 . £ .
-' P]’E:m . . ey BN
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Fig. . Fnterovirus types in which there were two

or more isolates from healthy infants in Acéra by
virus type and month.
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. —o— ]
14 :.:_)-&.‘__‘lElg =0~ K7
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Vzrus Ieolation anid Age of In jmz!s

At the first ‘sampling in - this sludy
QOciober 1971, the virus isolation rate among

" infants undc: 4 I months of age (average age

of infants was 4.2 mionths} was higher than
among infants aged over 4.2 months. How-
ever, from the second sampling on which was
pcr Fo: wed in December 1971, the vesults
WErE $0 nrcgulal that we fa:led to find any
particular velationship between the age of
infant and the virus isolation rate.

Virus Isolation and Size of Siblings

The rate’ and fréquency of virus isolation
among infant groups that had 2 to 3 siblings
seemed to be higher than among groups with
0 to | sibling.- This difference seemaed to be
st'msncally significant (p<c0.02). Howcver,
inclusion of another group with more s:b]mgs
indicated no significant differences in the
raic of wvirus 1solat10n among the above
groups. The results are shown in Table 7.

DISCUSSION

As stated by many authors:[10, 22, 25, 26],
it has been known that enteroviruses are
prevalent thr oughout the year with high
incidénces in  tropical community. This
fact has been confirmed in this study carried
out. in Accra, the Capital of Ghana, too.
The overall rate of enterovirus isolation
obtained in this study ‘was similar to that
obtained among healthy children in Ibadan,
Nigeria [13, 20, 21], and was higher than the
results in Bangui, Central Africa [8] and
Yaundi, Cameroon [1], but was lower than
those of India [9] and other countries 11, 23},

~%-- [§
—s— E}l
—-ac— E20

Qct/71  Dee Feb/72 Apr

Feb/73

Jun Aug Dee

Fig. 2 Changes of prevalent enteravirus types in which there were (en o7 more isolates from healthy
infanis in Accra by month.
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Table 5.

Rates of virus isolation among healthy infants in Accra liviag with different

sanitary facitities of houschold

zt for difference

Ofgglillli:c;,“_ o : ij:‘f)'m?ts Specimens %% positives ;:;{}::Eﬂ:? ol vu‘us:r ;s;t;]anon
"ay Flush toitet s o 298 we2
b) Non-flush toitet 9 40/72 55.0 dubd alb 894 (p<0.01)
<) Public toilet 2 86182 47.3 .09 ale 599 (p<0.02)
b)+¢) : 5 126254 1406 423 al(bd-c) 830 (p<0.01)
Total 39 146/321 456 374 yRey= 9.63 (p<0. o:)bT

@) \'umclators l.!ldl(d[{,‘ posmvc numbexs and df.nommatms uumbcu of f'umi specimens examined.

. # Caleulated from 2 xj contingency 1 wble.

Table 6. Rates of virus isolation among hiealthy infants in Acera using different
water supply systemns

Condition

No: of et - Frequency
of ﬁmhty infants bpecum_ns Yo positives per infant
" Houwse connection 12 39,")4“) 11.5 32
(private tap)
S1and post o 27 107227 47.1 3.96
{common usc)
T Total - 39 id6/321 455 B4 S

7 Nunicrators indicate positive munbus and denomm'ttom uumbers of faecal specimens examined.

Table 7. Rates of virus isolation among gmups of healthy infants in Accra with dlﬂelenl
numbcrs of siblings .
. Frequency of
No. of No. of. Specimens % positives virus isclation
siblings infants
per mfant
7777 0-1 15 461170 39.3 3
-3 ’ 15 681125 54.4 4.53 "
4-6 9 3209 40.5 3.55
" Total ) 39 116/321 55 374

#ay= 6.5899 (p<0.05)

. Mumerators md.!.ca,le posmve r\umbers, and dcnommatom nutuhers 0(‘ faecal spectmens cxa.mmcd

% Calculated from 2‘»(_] conungcncy table.

Thére was, however, a xcmarkablc difference
between out results and thosc oblained in
countries of temperate zone [6, 7. .
Cc}nLﬁrn]ﬂg the seasonal distribution of
virus isolation, it was found that there was no
particular difference according o mouths of
the year siich as recognized 'in températe
climate countries.” In Gbana, there are two
rainy seasons [12}—a large and a small one.
The large rainy season’ starts’ in April and
endsin June. Alter2 months of intermediate
coolér season, the small rainy season cones in
September and October.  From November,
the dry and hot season begins and continucs
until the end of March.” Although we have

expzrienced only two dry scasons and one

rainy szason during this study period, we

f5>und no influence of a particular season on
the rate of ecnterovirus isolalion, at least in
urban areas, ‘Of course, it should be noted
that a small-scale survey. coveting only an
18-month. period: would not- permit any
definite -conclusion as to whethm the various

‘scasons have any influence on the prevalence

of enteroviruses among infants in the troplcs

It was suggcstcd from the results of virus
identification - that . many types of ‘entero-

viruses were circulating in the study popula-

tion. Six. or more types of virus on the
average were isolated in each sampling time.
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Unfortunately, due to insuflicient supply of
mice and monkeys, we could net inoculate
the specimens into suckling sice or primary
monkey kidney cell cultures. Therefore,
only a few of Coxsackievirus groups A and
B were isolated. Nevertheless twenty-five
types of enteroviruses were identified after
nine samplings. Among them, Poliovirus
type I and Fchovirus types 6, 7 and 11 were
frequently. isolated during the study. These
viruses together ‘with Echovirus type 19
accourtted for more than half of the total
enteroviruses  identified. - But they “were
isolated under different patterns. Fchovirus
types 6, 7 and 11 were commonly isolated in
all samplings. On the other hand, the
majority of strains of Echovirus type 19 were
isolated in December 1971. This result
suggested that there was'a “silent spread”™ of
Echovirus type 19 among children in Accra
in December 1971, and it might be possible
o presume that Echovirus type 19 was a new
invader among the population studied, We
could isolate’ Echovirus type 19 and kcho-
virus type 7 simultancously from sewage
samples collected from various areas i and
around Accra. These findings suggested
that there was a' wide dissemination of these
viruses in Accra at that time. Echovirus
types 4, 9, 14 and 30 were frequently isolated
in temperate zones [3} but few or none were
isolated in this study. In the case of Polio-
virus type 1, 11 infants were excreting that
type in the period of the 5th to 9th samplings.
At the same time, a nuinber of poliomyelitis
patients hospitalized in the children’s block,

Korle Bu Teaching Hospital, Accra, and
more than 50 specimens requesting for
virological and  serological . confirmation

reached our laboratory between May and
October 1972, Vll‘OlOgl(,d]. and serological
examination of these specimens revealed that
gight. of the children turned out to have
Poliovirus type 1, eight type 2, and four type
3. Besides infants in urban areas, healthy
children in rural areas  were frequently
excreting Poliovirus types 1 and 2 at that
time. Significantly, most of the childreén in
a village (Akramaman) excreted Poliovirus
type 2 in February 1973 (Otatumc in pre-
paration).

In 1963, Sabin [22] pointed out that
‘paralytic poliomyelitis had becn increasing 2t

appropr l_ate manpuwel

r;pldumf, as well as dt endemic rates in the
trapics.  Since then efforts hcwc been di-
rected toward mass vaccination of susceptible
infants in many iropical countries; similarly,
there appears to be a slow but steady in-
crease in the average annual number of cascs
in many African countries [26]. In Ghana,
the-incidence of poliomyelitis in 1970 ivas
higher than the annual average for the
period 1966-1969, and the number of re-
ported cases were increasing gradually for
1971 "and’ 1972 [14]. Of course, we are
a_war;é of various factors which make it
extremely difficult 1n  tropical countries,
including Ghana, to embark on a nation-
wide mass’ vaccination program. - gearcd
toward eradication of poliomyelitis; as
typical examples for this can be cited tra-
ditional and religious customs and beliefs,
sacio-economic  problerns, lower - senses of
public ‘health or hygiene, insufficiency of
lack of an infrastruc-
tural system and deficiency of information on
the prevalence of various viral diseases in the
community. It is to be regretted, however,
that pohomyelms has not yet been con-
sidered. as a major publlc health problem in

“these countries because there have been too

many infectious diseases to meet this very’
urgent situation [12, 147. . :
It is well known that improvement of
hygienic or sanitary conditions such as water
supply or lavatory facilities. reduce the
prevalence rate of enteric parasites, bacteria
and viruses in the community.  The present
study showed that _improvemcnt of lavatory
facilitics resulted in a significant decrease of
the 'virus isolation rate even in tropical
Africa.. But we could not find any recog-
nizable difterence between the virus isolation
ratc among infants coming from houses with
connections for p;lvate water-tap and those
utilizing standpost water-tap for common
use, This conclusion was the only deviation
from our preliminary report. [16]. The

" infants living in houses with both flush toilets

and private water'—taps 'exc_rétéd viruses at the
lowest frequency.  The infants living in
houses . with prwatc but non-flush toilets
showed the highest virus isolation rate.
There was no correlation between the virus
isolation rate and the age. Tt was suggested
from this result that the infants in tropics are

- 190 -



208 ' S OTATUME ann P. A-K. ADDY

cxposed to a high risk of infection of entero-
viruses within a few months after birth, In
{act, some infants were cxereting viruses one
month after birth.© We could not observe
any particular connection between the virus
isolation rate and the number of’ SIblmFs
In ‘Ghana it is traditional customs that
many. relatives visit and live within a house
mutually so that' the family size is quite
flexible,  Accordingly, it was impossible 1o
find a correlation between the virus isolation
rate and the size of family. _

*In this study, the microtransler méthod
using human embryonic fibroblasts (HEF)
was employed to identify the isolates in the
Iater half of the study. The results obtaincd
by this mecthod were entirely satisfactory.
As reported previously [17], human em-
bryonic cells were highly susceptible (o
enteroviruses except some group A and B
Coxsackieviruses. © These cells were quite
useful for titration of* reutralizing antibody
against a certain types of Echoviruses [18].

Pacsa and Afoakwa [19] reported that the
natural state of enterovirus flora of the general
population had not changed in Ghana,
based on their sero-epidemiological study of
poliovirus. The present cornmunication has
supported their vesult virologically.

In summary, the present investigation
revealed that nearly half of healthy infants
in urban areas of tropics were infected with
enteroviruses in all seasons, Hence, it may
be concluded that various types of entero-
virus were , circulating continuously m the
infantile population of tropical urban com-
munities throughout the year.
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A possible and probable new Maculopathy ‘with Chorioretinal
Disorder found in Ghana.

Hirotg YAMADA _
Department of Qphthalmology, Fukushime Medizal C-ol!ege.
Prof. M. KA JIURA)

- (Director ;-
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A previcus report pxesentcd a type of Macular DlSCaSP {‘ound in Ghana. Tlus plcsent 1ep01t is ot
ol 52 suspected cases. (mq,le 34, female 18) of this. disease who arc selected for reexamination. . This exam-
ination showed- that out of the 52 cases some patients had interesting and- charactcustm findings-with the
Tundus Fluorescein” Angiogram (FFA) and Electroretinogram (TRG).- 'Ihe chalacteustms of - this
Maculopathy with Chorioretinal Impanmr-nt are. as follows: -

1, This diseasé in both it’s progreéssive and stationary form is dwnded into 5 types in each lesion.

2. There dre no differences in the discase incidence found i the male and female 1espcc11ve of age
and lesions. - o : : :

3. This is ﬂumescene leakage f'mm retinal capn][aues

4. ERGs in 39 eyeballs show reduced aniplitide of scotopic a, b wave and,’or oscallato;y potenhals

5.- Somie cases-show nothing-in FFA in spite of their macular swcl]mg - However, some other cases
with no leakage at macula show suspected chorioretinal degeneration from the investigation of ERG and
TFA. ' '

6. Qulckened dcgcncmtlvc disorder’ at macula dnd pigment ep1t!1e11um is supposedly caused by
edemia in sensory retinal layer and a certain: dcblhly factor existing in pigment epithelium:itsel{ or cho- .
roidal disorder suspcrted “with citcitlativé disturbance.  These factors accelerate the spleadmg and de-
generation especially of the macular area. i

‘(self-abstract.)
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(6) E RG®DZ%&{E : Sensitivity 100pV/em, Sweep time
10msecjcm, Time const.ant 0.3, Callibration 2cmfor 100
MV/fcm, Xenon flash, Stimulus intensity 20 Jouls, Zh
BYCoWCOHHIEEHIIERORERY, XER
GiLY —F R CIERTETHEY .
S
1. PER, SRS, RO R, 2) (1,
F Lsepiic oV O, AN Aok, KL
BY, BERGEWRHR, HH, BEHRERLE. B
Il 2 ¢ 1 ThS . FEREI0~69RETT, BLHIS
~25REAK. peok 2355 (1) DISIEOEHRITED
T\ AHB T AR A%, T HIREREE B

- Hlgun) H  Hthole?)

Table 2 Distribution of both sex in age, either or
both eyes disordered and No. of eyeballs,

Table 2
Unilateral Bilaterai )
Cases Age group group Eyeballa

fsd 34 10-69 | (o EE 20 51
Casa No, - s :

1-34 : . (:I.!.?,- L:7)

Famale 11 2 . 25
Case No. 18 14-51 - . .
ety (R:5, L:6)

(3 2). HETOTREHRIR (R, FAREE) sk
FUH By, R RAREOS R

2. AR B BN OREROH E, FIE
Lt pREEEENSE (23, 4, 5)
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Fig. 1 Distribution of cases in age.
Fig. 1’ Relationship between age and unilateral
cases in sex.

Table 3 Grbups" (1, 11, and 111) with the cach
visiual acuity. o

_Table 3

visual acuity

I : - 6/9
II° : 6/12 - 6/36
IIT : 6/60 -

Table 4 Distribution of eyes divided into 3 groups

in sex,’
Tahle 4
T II JIIT total
18 w2 14 - 54
Male | y¢33.33] (40.7) | .(25.9)
- ol .
- 5 10 9 25
Female | (a4) | (40). | (36)
- aq |- sz |z | e
Tokal | (30.27 | (40.5) | 129.1y

£ 3 ML ORE D B Eb L. TRRCET
HEIGB25.9%, H6HTHD (1) KB L TR
TORFCRBLIH WO H AR T 58 775 %
3.7%, 45.5% CHIBEOHDEADBL DL $ 0A
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Fable 5 Distribution of eyes divided into 3 groups
in sex and bilateral or unilateral distuched vision.

Table 5

Bilutersl Group ¥o. eysm Untlateral group | ¥o. [eokal

1 1t 1t : T W 3E1 {wyes| wyes

wa1e 15 16 ] a0 1 3 s ufl =
vy un wns QL4 {48 DLn

Female 4 b t | I 2 + 5 ng s
: 20.6) 162.9)  (24.6 s (6.0 [13.3)

totsl 19 22 1 | s ] s 12 e | 1]

Table 6 Distribution in each type in sex.

Tahle &
T T T <26 | 28 |
Type M_F 4OF| K F
1) Macular lesion oniy M. 27 16 (k6 5(11 0
abnormal reflex - edema :Mlabl (13} (14}
scar - hole : M(hole) {4} )y
degeneration : fideg) (6 0
crystal like substance : M{ab) (d} ]
2) 11} * Paramacular.lesion : Mp 4 1

3} {1} + chorioretinal |
. Jesion : HCR 1z 1 B 1| 4 0

4)" {1) + optic atrophy : MO 10 3 5 3|5 o
5} 13} * optic atrophy R R
total ¥o. eyes, 54 25

Table 7 No. of eyehalls in each item.

Table 7
. } abndtmal appesrgnce [ nocmat [not taken
f— 1 1 FeT] tokat of each wave ERG ERG
0 5 (]
mate [1gf1ey 2 s f o 6 12 .
PR il e

fazale 1) 2 k] 14 3 3 2 11 }

male | G| a| o 4 ) : | 2 2 o
W b———r

terale | 0 1} o 1 B [ 1

male | 2] 5| s 12 k] ) [ 2 3
e
. Eczale o 1 o 1S e L) e 1 L]
mate | 2] 11 » T 5 3 a D
w0 . RO

denaie| o 1} 2 1 1 2 3 o °

rale o o 1 L 1 o L] o
MR — r—

terala | 97 0 b A 4 1 B 2 ) s
rale |28 (22| 1 54 15 72, 70 17 )

e 2 B M

tenste [ 6 j10 | 9 25 s ¥ [} 1 2
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4 AT i s OfEMAEE (5.
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T 3REED) MH1H20.3%, Lo8% THRIEOE

A THCHBOTE AL BHEL TIRELT 28

% . HHER LRGSR MOR) 3Hm2.2%,

fovk 4 Z5CHMER R BN v, BETHTHE, DY

TP IIM>MCR >MO>Mp>MC ROD JH, %413
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¥ig- 2 Apperence (P of each vision in each

type. /
- i
Table 8 Amplitudes of scotopic ERG in normal * ; ?
Ghanaian. : é é Z
Table 8 - - - é /// //’ v
Mean value | Standard deviation { Ne. eyeballs 4 7 %
] }‘v }‘V 130 120 230 250 350 [F] 31} LET) 510 Y
Cal| 362 7.7 5}_“ Fig. 3 Histogram of each ERG component and
b| sud.2 56.1 50 compatison in normal Ghanaian and the present
P a9t - 51.4 42 cases.
Standard amplitude of each scotopic )
wave in mormal Ghanaian
: Fig.4 . .
. . . . HSstograe of Amplitude of B{seotopic) Wave
‘Table 9 Amplitudes of scotopic ERG in the pres- wl : 1n Present Cares
ent cases. [ :__.—_.:::_.
Table ¢ . . o £2 40814 - ws S18.24
§ B
f Hean value | Standard diviation | Mo. eyeballs (4 .
Py . v ¢ rormsl cases)
: & 3
- 9 4
a 309.43 . 69.96 70 E
b 408. 71 119.96 70 7 ;
i
os 232.17 110.58 70 AR
] § V4
- ]
Amplitude of each scotopic wave . i : f
in'presené cases / ;
. ) Y
‘g
4. ERGHR &7, 8, 9) (®3, 4, 5) B N1H]
H—FEHTOFEHEAOERGE DT T EE R #BEL 1L f 2 Teresiot cenen)
fo. FEE T Scotopic ERG 1w ML E LR D 5 s i Gnarmi canss}
. K . [
0T Scotopic ERG 1231} % a,b ¥, AEHE/E(OD % -+ 1alp
E7 - ADBRG DR E R L L, HBE N Aty
P90 DI DT 1S CRT IS T L AER
e ; ] Al
B, EHH-—FADERGHEH biue b i, O oot [N
T B KRS (m), SRS () AT . : ' 4 :
! 33 i Il (m) 'ﬁgﬂ"ﬁﬁ% Fs ) f&'ﬁ‘? i Fig. 4 Histogram of each ERG component and
?’\ﬁﬁﬂfﬁfﬁﬁmﬁb}@g R GHRLN OFISE, FERFEEYE " comparison in normal Ghanaian ‘and the present

QIRL, Rrophivk sy 7 7rEbLicbonEs, cases,
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Fig. 5 Histogram of each ERG 't:ompo'nent ant
companson in normal Gh'maum and the "present
cases.

4, 5THY, ﬁ&ﬂﬁll“ﬁ@f‘ 7 /“HJ‘)‘QS 4, SHE

BMLCNH L LS. m%anx_aiﬁm®AL
R'u”ﬁ'”i?&)'%{ﬂ]?td) abnormal ERG % & mrTH
EREAEEIT 5 b o 2 m,bzm(h:m
(<7)11 ERcmmngmé HEt A
(o0 %8 DIRIR & T % DIRHE & LD;EL xf’{j:i’x&% &
#nbhi (P <0 05).
5. FFAFREERGEE (310, 1D _
BOCMLEIRES (FFA) O6IIUCATHH, A3 E R
FACEHT R & OBIRRFIOT T, MEARA R LT

Table i Findi:}éé wnd No. of eyehalls in each

type.
Table 18
L Type ] R R
FFA H-| Hg | KCR | kO neRo | oTotral [ AL 775
Bickarcund iy '
Abootonslity 9 1 3 b 3 21 | 3.4 s8.3
teak at paculs 3] e 3 z o] s ] 13a)z2.2
I 1, . -
) leax at other .

Yesion T 9]0 § 1 2 s [ a]aso
leak from 3 0. 0 1| e 7 6.6] t1.1
<apillary . i3 . . {4}

Fezarrhage o | o 1 v [0 1 1.5 2.8

Dptic atrophy e | e 1} 3 | 11| 14.0]) 3.6

other fingings | 30| 1] 0 o |0 5. | s.8]1e7

Bearly nosal | ’ .. : s of "«
tindings | 23 1 LI [ 25 41..

Total eyebalis -

Taneyenal 13 3 | |12 3 61 |100.0

o - R 35 B AN B AN, SRHERAR M - iR

35—(847)

Tablo 11 Relationship between BRG and abnormal
FFA (esp. abnormal back ground fiuo,

Tabl2 11

rhnormal . Ho. of Ho; of Ke, of
ERG Brokground flus, no findlngs not teken FrN
abnorsallity
Abngresl
a, b andor o= EH 18 12 ]
. L {501) (408}
Abrormal u 17 ) 8
b and/or oy . 159291 { 300wy

Sz, _Geographic choroidal flwo. o S8 ILE, E@,;E_j;&
IROEE I X5 EE L b s BRAE © 25, ks
BETEYT BEh s @i ogikags Amomal
‘back ground fluo, & L, zhir ;4;% D1 Rl
wheTd @&mm*hé AHARORBHEE 7 cRT
M AR 5 e, ARORA RS O Hizi
V. RS © 2R G R o R B
27-BHCED BT EC, i X BB O 5% 3. b
Vo BIERE NI (B3, 1) SRS AR
BUf. BINLTEER G L9000 E (i el

EORIRT, b, Os OMEARTMOERGHE9.2

% DU CY R RA 2T 1.

7. BEBOBN L X0

O RF R T R BT DI Cik 5 .
(1) #FeoEE (case No. 10}, (2) (2) HulE oL
mHHEE T (case No. 40), (b) MBESFLL AR &
L) (case No. 8) 3 TS Rieger“’ o BT A R

%ﬂ ':Efﬁé’if"; @ H% (case No. 5) HEFEDRIR
aﬁ@ﬁwi‘;‘i&@%)\l{n (a) (case No. 35, (b). case No.
31 (5) aberant macilar vessels ASE A4 H0E L 3n

(case Noi21) E R GORBIRI o (013 2 %o 1o
(case No.-42) @250)5& .

(1) case No. 10-(®l6, 7, 8, 9, 10 11, 12—
£) _

Wk (10H16H). RV: CF (n.c), LV: 6/6 (n c) &
m‘h’i%ﬁﬁﬁﬁ Fods. WHES SRR O AR (B
6, JHRES i 09 (Riz—1) Thp. HCLHE (F
7, 8) WADLAFARIE TS, DL L, B
BRAECIRAC L T B0Y “IBHITE < dbie o b ILRBEICE &
W X 50" BCh B . RHEMINE R AR
B bRG, BRACHEEGEN BRI TH 045
(E8). ERGRERCH oL, W2 #AKoI28 6 R

Vo s AT Lot,  WHESRRT AR IR 1 g
Fhtwen (B9 MEMRE (®10, 11D »6 3 Fi
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[, ﬁ“k%é)ﬁ@*zﬂbfm MR P O R LI
bR RIEOREAD Y, VR bOROEH
DIFAK L AT HHCHE . KiRHEBL RS
A A SEERCIBH b < X & R BB Ok
AMba DS (D, o

(2) (a) case No, 40 {12—2, -3, 13, 14)

2R (9 A26H), KV: 6/5 (me); LV 6/36 (n.c) &
AR OBRHEF ¢ %“I{Li‘émﬂmimn 104 30
B LV: illem CF (n.¢) fREE (E12-—2, —3) F’\'riff{
A, L LRI (BI3, AN carhhii
ATHIEE Gl Bk 0 REBREL2ED 5 B/ (R
1) 11 A cE oM oiRrRe bhp. (0
case No. 8, RV: 65 (e.c), LV: CF (n.c) THMEFH
RERRE (BI15) R L. BRI B A
R s (Elg—4) T s RBIEAATE L.
ERG (a) subnormal, (b) normal ERG T Hoic.

(3) case No.'5 (16—1, 17, 18) .

ERBES R RSN R S b b, BEERR
LCwn X T ok (RI6—1). RV: 618 L
Vi 6,/12C, AR (B il RAEOREL
»0, ERGTRbEOEWRMNENCHY, RHHRNE
LIEIL TS (H17—-4), Gl v b aE i s
(B18) &R,

(4) - (ajcase No. 35 (Eﬂlg, 20) (b) case Mo. 31

(=el, 22)

EHRNOENT, (a) ﬁf&fﬁs B O HEBE
(R®16—3), (b) AFEkE &AM L RB5  (H6—
2). EEJLFJTE.@“I:}#;‘Q (F19, 20) For (21, 22) IR
i (L BB O RD, I’xlzzé%ﬂfco!zn( ﬂfﬁ%%ﬂ%ﬁx
LOREOROMRSEDLHHhD. (a) OERGTH
Os OBBHIENTHS. -

(5) case'No. 21 (23, 24)

aberrant macular vessels & # % S aEREEERE
BELIcb OT (F2450 BRA R Bﬂbﬁﬁ'ﬁﬁﬁfbﬁé
ﬁ;_‘;: J‘Jisb th; ﬁﬁ&j&{'&ﬁ:}; ‘colloid bnby FHELhATF
ﬁﬁ% b, JIE"““%HE:_E Hihha AL L s oBERCD
AR R L D X 5 ThE . FHIL 3 SO
LGSR © %54 & mT. B R GRIER ok, Case
No. 42 (F125) 3. Os oEEE#HT.

A #

A%E@lﬂ?‘ﬁ’z%u)\ BRI E LB LB LD F'i
b Ao W CERT S .

Hi&ids 70% 8%

b3 SRHESRIER, TARERBYT 5 RO,

WHE FRI R % 7e ST D FRE 2> T
ATHDH T ERBEMBR TS, L;bw_l,‘f:%ﬂz%‘#fiﬁzm:&'
5 BN B BT SRR Sk 5 I R D s
LE AL, BRSO CIR S L A0 TE Man
menee, W9 Gass' BEROOIE Sin 6 HFRTC
% . Maumenee [2iRIA RS, BREGBOBZ OREE X
ST Tz . Gass IR U M ARR A A EE CRIENEY)
A B SR TR S REL L,
2 AU IEROE O SEAIRRSI S A Do R o 3 b i
ﬁ%&ﬁ%@mlféé L B Th O

. Gass o (3% b Gk (P.ED) %15 iz bk b
ﬁﬁﬁﬁﬂ{ﬁﬁ:ﬁ %%ﬂ'ﬁaﬁ& & lri,’lﬂ BT BT v
RO RN OFCOB i BB BRI LT
B3 El-Bayadi v v XOB AT, ST, 1B

. Fﬁlwrﬁ',h-:l_f\f PRiERERT _&v:ggaﬂ_: LT _"“E_C,
B i L I ERS B TS <, Riegerl)

CHL D BN CRRATE R, Jc@fix.ﬂ’caﬁﬁmt
— T B LR R R

C 2t IS R B B R :

AT (blood-retinal barsier) o 5 &HRHHRL

E O EEESEYELTHA D ERERAIbR TV,
Hogan'® 11 & h HICIMBINZE L2 1, (3% 30
I B, Bruch B3 20580 SIMESRY L BEALE T P
LTwb. bhmtﬂﬁ&mmﬂﬁﬁ@1omﬁm1w
BE L, RO MHER S R 5 L
BRI CEF D 2 b X, BHESBOL om0kl
IREBIRAECH 5 LR LI Jﬁ.?&a‘?‘ﬁ@*#ﬂkéﬁk %
#4703 zomula occludens s 032 b ARG RE A 0 2
Bt MEEEORKE b bTRO THHEL
- . zonula occludens OFFCHLEINEES, MHLE
B CE I~ RO A AR Lin b & v D RS
P DI e i B b BB
DESTHB. Hogan™ 3 JREE IS it BERAEED
Bst Koo T BEERC Ak b e DT REI I b iew
EEREL, fusf E&ﬁ%ﬂ)ﬁ"',kﬁ( hothhllE
T, FTED G RO S ORitr XM
SR FRUSVET B FE T DR FhHEh T
B, -
(3 ERGEBITHMEL
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Fig., 6 Fuandus photograph of case No, 0 at 6/Oct. Irregular
reflex at macular area, RV: /5, LV: CF.

Fig. 9 F-P of same case at G/Dec. RV: 6;'36, LV: §/6.
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N4k

Fig. 8 Magni:ﬁc'ntioil of .Fi'g. 7 ‘and ERG. ?_er_meabi]ity ol the ;:apillaries ét late venous

phase and diffuse {luorescein at macula. Dilatation and tortuosily of the capillaries,
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Fig. 10 FPA of Fig. 9. No penmeability at all, Fluo. in the lesion,
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Fig. li 1; F-P of ‘case No. 10 . in lelt _[l.mdus. 2: ¥F-P of case No. 40 in right fundus,
3: F-P of the above in left, 4; F-P of case No, 8 in right.

Fig. 13 FFA of Fig. 12-3 at 26{3ep. Circinate abnormality surrounding fovea (arrows).
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Fig. 15 F.P of case No, 8 in right.
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Fig. 16 I: F-P.of case No. 5 in left. 2 F-P of case No. 3l in left. 3: F-P of case
No, 35 in left,

gl

i‘ig. 17 FFA of fug. 1_6-.1:. ERG; 're(.iuce?[ every waves. Abnormal background flucrescence.
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Fig. 18 FFA of case No.b in right. Same finding in parafoveal site.
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Fig. 23 FFA of case No, 21 corﬁplicéte& aberrant macular vessels, . Colloid_bodies, Fluo,
increasing arrowed site, A-V anastornosis? and abnormal branches of retinal art.
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Fig. 25 Recovéry Oscillatory potentials in case No. 42, -
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Table 12 Cassification and features in different macular - diseases,
© - Yable 12 PR
Cluulucnlun Puhoqenuu Epldsriology. tya andfor qenaral Tnvestigacion,
by Parking. by Hausenes. - R . features. R B
1 chxn:oquim Plymant ‘Chloxcqukne, Bull's eyé piguadration. ERG and FPAL .
vatinopathy. | apithelium, - SR . - . .
. E Brargardt’e Rougo- B-14_yeaca of Bilateral leslon with - Famillial hisvery,
dizewass. cplthaliuy ago. some degree of symmetey. - | - B
TogFe. WeuTE- RaTe FaniTIRY: PF‘nt“)BSap T CoT6r VIsTon.  [Cone-ERG.
cang ﬂwtlophy- spitheliun. L o
T CeRtral garcua I’I_wmm. . n - in sdults al T {8Titlamp. FrAiEaking
. choroldopsthy. | epithellua. £30-50)  MiFe3:1, at, n.n:ula. - P.E.D. "7 {ares. Viseal' cecovexrv. |
T Favso-macular sate. ¥olar Burn. | Yo Thow EXIda6d5 AL wacula TarLy Hh&:ty r
ratiniths, . tolloved by halte.
¢ lsalfors &e- | B.¥.-Brach'a- | Young. adulta.M:¥ ~ [Gerous dabachment GOnEALh ‘TlEIanp FFA. -
genaration. choxlocapi- nlxl Unlhtern! P.B. ‘.‘Orsplicatcd hemarzh- Juvenuq Cqun, - .
Iisry age: .
[T ¥Sxoplanmonis [ KXscalienzous. | Common in GRARA. FiEreoun upaclt:les IYpi~ [Towoplagea dya [T
o RECCUTecas, «al lesion at mecula. . . |Hemagglutination. PFA.

o~ s B AR B EAE, WEE R « LR
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¥ UlitopTemmo- . | Chorold.
TN .

[FEEE TR GReRY

Cyctis hemzrhaglo ot Chest- X-ray FEA.-
atrophic:lesion ar macula

with periphral punchedewt lesions - -

“Comson

¥ Onchocercia- TIgment epl- | € Th Ghara
- aia. thaiiun? Harthein area.

" ] iesten.Microtilaria.

Tegenarative or atiaphic _r TRG, FFA. SKIn soly
i test. |

ahnorwal vasculavizafion. [FFA. $ickling test.
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[ 1-26 ] ECOLOGY OF ENTEROVIRUSES IN. GHANA

Isolation of Poliumyelitié_ and Other Enteroviruses from Water and Sewage
By
P. A. K. Addy, PH.D,, DTM & 1*

and

S. Otatume, PH.D.**
Virus Laboratory, Department of Microbiology, University of Ghana Medical Schoa!
Accra, Ghana

Introducsion

Mass and prolonged excretion of enter-
oviruses in faeces of sick and normal,
healthy carriers can cause heavy contanuna-
tion of surface waters ‘and sewage. Hence,
these must be regarded as one’ of the main
reservoirs of  enteroviruses in the outer
environment and potential sources of pollu-
tion of drinking water, soil and irrigated
farm cultures (Bagdasaryan and Kazantseva,
1967). The detection of viruses in sewage and
other natural waters is of signal importance
to health authorities (Mosley, 1965). The
public health importance of detecting enter-
oviruses in water and sewage has been
recognized by vatious investigators and the
numerous literature on the subject is a clear
testimony to this fact (Paul et al, 1939;
Melnick, 1947; Kelly, 1957; McLean et al.,
1961; Wallis er al., 1969; Dufl, 1970).

The present study describes enterovirus
isolations made from water and sewage in

Sampling and Treatment: _

Speciniens were collected in sterilized 13 litre
Winchester botiles, chilied in wet ice and sall prior
to their transportation 1o the laboratory.

_Particles in the raw samples were allowed toscttiea

" the bottom of the botile and the supernatant was

the Greater Accra Region, We did not set:

ourselves the task of defermining the quantity
of enteroviruses detected. An attempt was,
however, made io relate our isolates with
known clinical syndromes associated with
enteroviruses.

© Materials and Methods
Sample Callection Points:

Collection’ of - samples was undertaken - from
October, 1971, through April 1972, Mo samplés were
collected in March, 1972, A total of 67 water and
sewage samples were collected from 23 rivers, 7
streams, 21 ponds, 2 lagoons, § wells and from 6
gutters in the Greater Accra Region. Of the 67
samples collected 42 (62.774) wers from rural waters.
33 of the sample sources served as sources of water
for drinking, washing and bathing; animal pollution
was conlended by inhabitants to be very minimal.
Sixteer (I6) sample sources formed part of the
sewage system of the Greater Accra Region, 51
samples, therefore, were for human and for animal
consumption.
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passed  shrough  serumctrenated  filier  membrane

" to-remove bacterial contaminants. 100 ml aliquots

of the filtered materials were centrifuged in the cold
at'3'x 103 rev./min. for 15 mins, After discarding the
sediment, the superpatant of the various aligouts
were centrifuged at % 103 rev.)min. for 2 hours.
The supsrnatants were discarded,. the sediments
suspended in 1 mi, aliquols of PBS (Phosphate
Bufgered Saline) and stored at-200C or-700C until
used. .

Tissue Cultures:

HEp-2 cell line was grown in Bagles MEM with
10% calf serum and maintained in Hagles MEM
with 5% ¢alf serum, Concentrations of antibiotics in
both media were as follows:—~ Penicillin 200
Units/ml.; streptomycin 200 Hgfml. ‘
Isolation of Viruses: . L : ‘

Each of the réconstituted sediments obtained by the
centrifugation method described above was inoculated
into HEp-2 cultures containing linl. of maintenance
medium, osing 0.2ml. per colture tube, Six culture
tubes- were used per sample. The cultures were
incnbated at 37°. C and examined at 3rd, Sthand 10th
days _for. cytopathic effect. Viral, cytopathogenic

- effects (CPE) were'scored on 3rd, 6th and 10th days

post inoculation, Cultures  showing CPE  were
harvested and stored at-20°,C or titrated on 3rd
passage to determine virus end-titres, Virus titres
were caleulated by the Reed and Muench method
{Reed and Muench, 1938), Those showing no CPE
were passaged 3 times before discarding as negative.
fdeatification of Isolates: D L

~This was performed on 3rd passage isolates by the
tube neutralization method using WHO Intersecting
Serum Pools Scheme (Schmidt et al,, 1971), and by
determination of the neutralization indices as des-
cribed elsewhere (Addy &t al, 1970; Addy, 1973

. Resuits
_From 67 water and scwage samples collected from
rivers, streams, ponds, Lagoons, wells and gutters
in the Gr-:ateraAccra Region, 22 virus isolates from

*Dr. Patrick A. K. Addy, Principal Medica? Rescarch Officer and
Head, Dept, of Arbovirology, East Africa Virus' Research Jns-
Litute, P.O. Box 49, Entcbbe, Uganda, :
Dr. S, Otatume, Dept. of Bacteriology Fukushima Medical Co-
Nege, Fukushima, Japan.
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ane Lz Description of Habitats, with positive Enterovirus Isolation Sampled

~ Sample Locality. ~ Habitat Source Isolate(s)
_ﬁsu i Mendskrom (Ucban) Open mnninﬁ water carrying Hoquid dis- | River n-3
: : charge of public utility; polluted with human
. andfor antmal faecal matter
§- Bortianor (Urban) | Stagnant water used for washing and batho Pond B-1
: ing _ : .
5- 4 Bortianor {Urban) Open running water containing fish; used | Stream B-3
: {or drinking, bathing and washing; carries
also waste water from the villages lying
| along it
5-8 Denkyira {(Rural) Uncemented shallow well dug out for drink-]  Well B-3
. - ing purposcs’; shaded by trees
5-9 Denkyifa (Rural) Drinking water from an vncemented well; | Well B-3
sucfacs covered by algas
s-1t Abakrowa (Ruxal) Open sfagnant pool of water; clear but with | Pond B-3
. . mosquito Iarvad. Served as drinking water
7 ) source.
5-19 Akramaman (Rural) ., Dug-out- uncemented shallow well; for Well P-i
: : . drinking, cooking, washmg, etc.
520 Obont (Rural) .. River, shaded by bamboo trecs; carries | River B-3
. . waste discharges from nearby villages. Used .
for heuse-hold purposes
§-21 Tenbibian (Rural) Pool of stagnant water, inhabited by tad- [ Pond B-3
= potcs Shaded by trecs.
§-36 !,nberauon C:rcle Accra | Open’ street gutier in a densgly populated
(Urban) B .| area, carrying houschold liquid wastes into | Gulter E-7
the Odor River _ .
§-37 -Alardzo, Odor Rlver " Concrete lined déep sewer, carrying mainily | River ' B-3
: {Urban) . . house-hold discharge from densely popula-
‘ted urban areas: Bathing and washmg are
done by some inhabitants in this river.
Faecal pollution is heavy.
§-38 Achitiota, OdorRlver As described for S—37 : River. E-19
: ) (Urban) - - .

539 Kokomiemle, Ring Road | Open gutter carrymg waste from over 20 to | Gutter B3
- < { Nonth (Urban) .. ‘e 49 residential bm'idmgs - -
5-46 | Nungua (Urban).. .1 Stapnant poo! of water. Serves as drmkmg . Pond P-2
) : water for cattle. ‘Cattle - herdsmen drink

from and wash into the Dool o _
5-48 thge}'Ambassador Concrete lined gutter, carrying waste from’| Gutter P-2
: Hotel" -Area-  (Urban) | residential buildings and from the Ambassa- E-3
"{Near Amb assador - | dor Hotel, Likely to be poliuted with humian
Hote) ... .4 | ‘as well as animal excrements.
849 Rndge]Ambassador Hotet | - :
{Urban) Between Rldgc A's decribcd for S—48 Gutter |- A~ 16
R (Cirgle and Police Station B-5 E27
3-50 ‘Roman Ridge (Urban) ..} Muddy unlined pool, carrying ‘waste water| Pond . P2
S "' . o) from neatby houses, _ :
§-66 | Odumase (Rural}. . River, serves as drinking water for manand | River E-3
o R _animal; alse used for washing and pathing :
L 867 | Odumase(Rurah) As described for §-65 River P2

103
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Tanre 2: Distribution of Enterovivus Isolates in Relation to Sample Sowrces.

_ No. of Samples No. of Positive Percentage of . Enterovirus,
Sample Cotlected - Samples Positive Samples Qtrams Identified
Rivers 23 6 26.1 P-2, 2E-192 383
Streams . 6 1 16.7 B-3:
Ponds | 23 $ 217 P-1, 2P-2, B-3, E-3
Lagoons .. | 2 0 o -
Wells .. 3 315 P-1, 2B-3
.. 5 4 80.0 P-2, “A-Z16, B3,
| Gutters . B-5, E3,B-7, B-27
| Total .. 67 19 28.4 —_
Tasis 3: Enterovirus Isolates Distributed Accordfng to Mzmm and Year af Sampling. _
' : : L " No.of Pexic}cngqge of Enéero'vims
Y Month Sample Size Positive  Positive traing :
o ) _0 ’ Samples Samples - . Identified
October 5 3 60.0 Tp-=1,2B-3
1971 November .. 30 6 20.0 P-1,4B-3, E-3
‘December - .. 4 4 -~ 100.0 28-3, E-7, B-19
Suh—tota_l 971y .. 3_9 . 13 33._3 —_
January . 8 1 12.8 P-2
: bruz 11 3 21.3 20-2; A-16
1972 .Fe v . ded B-5, E-3,E-17
‘March Sample collection jwas suspended. )
April .. P 8 - 2 22.2 P-2, E-19
Sub-total (1972) {.. - .. . - 28 6 21,4 -
Grand Total T 57 S19 28.4 —_

19 samples were made, thys giving an isolation rate
‘of 24.8 %. Coxsackie B--3 viruses were isolated from
8 samples, giving an isolation rate of 11.9%;. Polio-
virus “isolation. rate was 9%, Two samples were-
found to be mixlures of Poliovirus type 2, Echo-3 and
Echo-27 and Coxsackie A-16 and Coxsackie B-5,
respectively. Table . 1, - gives . -the  description
of the samples yeilding  positive " enterovirus
isolation. On the whole, & Coxsackie B-3, 2 Polio-
virus type 1, 4 Poliovitus type 2, 2 each of Echovirus
types 3 and 19 and one each of Echovirus types 7 and
27, Coxsackie B-5.and Coxsackie A-16 were identi-
fied. ‘'The distribution of the isolates according to
sample sources js indicated in Table 2,

-11 out ‘'of 16 sample sources forming part of the

sewage system (lagoons, streams, rivers and gutters)
of the Greater Accra Region,” yiclded 13 isolates,
Seven isolates identified as Poliovires type 2, Echo-3,

Echo-7 Coxsackie A-16, Coxsackic B-1 and Cox--

‘sackie B~5, weve from samples collected from gutters
(807 virus isolation rate) in the City of Accra; one
isolate, Coxsackie B-3, was made from a streain near

Bortianor, a suburb of Accra,- and two isolates, =

Poliovirus type 2 and Echo-19 were made from
samples collected fram the Odor River in the City of
Accra. The remaining 3 isolates;” Coxsackie B-3,
Poliovirus type 2 and Echo-3, were recovered from
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samples collected from two ﬁvérs, flowing through

. Odumase and the other through Obom, both rural

arcas. Of the 67 sample sources, 51 served as sources
of water for -drinking by ~man andfor ~ animals,
for bathing andfor for washing. From the 51 utility
waters, that is, rivers, streams, ponds and wells, a

iotal of 135 isolates comaprising twa Poliovirustype I,

four Poliovirus type 2, two Echo-19, six Coxsackie
B-3 and one Echo-3 - were obtained: the rate of

virus isolation was 29.4%. )

From Table 2, it can be seen that the percentage
of virus isolated from wells dug out specifically for
human' consumption - was -as” high as 37.5%. For
rivers, ponds and streams which - serve - outlying
villages; in most cases as the sole source of water, the
respective rates of isplation were 26.1%, 21.7% and
16.7%. Amongst the isolates from “thess sources
were 4 Poliovirus type 2 and one Poliovirus type !,
both-casual agents of Poliomyelitis.

The distribution of isolates per month of the study
period, October, 1971, through April, 1972, is shown
in Table 3. In 1971; 39 samples were collected out of

- which 13'isolates were obtained. These included two

Poliovirus type 1, eight Coxsackie B-3 and one each
of Echo-3 and Echo-19. The percentage of virus
isolation for that year was 33,39,

From the 1972 isolates, for which the percentage
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'[ABLE 4: Emterovirus [solates Reluted to Known Enterovirus Clinical Syndromes,

“Clinical Syndronies Enterovirus Types Qutbrenks

Pnralyuc Diseases -, P-2,B-3, E-7 P-1, P2

" Encephatitis and Mcnmgoenccphalllzs o P-4, P-2, B-3, B-5, E-19 —
Cerebellar Ataxias .. P-1, P2 : —
Aszptic meningitis. P I Y ST X P-1, P-2, B-3, B-5
Epidemic myalgia .. .. B3, B3 B3, B |
Conjunctivitis - . e .. A-16, B-5 —
Respiratory Syndromes: _
Upper Respiratory xilnesm_ Group gg B-5, -3, -7, E-19 _
Lower Rcspiratar_y I!In;ss e . . Asls, B-5, B-19 —
Gastrointéstinal Syndromes .- .. .. -3, B-5, A-18, E-7, E-19 —
Cardigvascular Syndromes:
Pekeardtis 1.0 S I R =
Lymphadenopathy .. . . A-~16, B-5 —
Splenomegaly .. .. e B-5 —_
Orchitis .. .. .. .. B-5 —
Cutareous Syndromes: _
Skin Rashes .. B-1, A-16, B3, B-5, E-3

. : B-7, E-9, E-19 A-18, B-5, B~

Vesiculat Dermatitis .. .. .. A-16, B-3, B-5, E-9 .
Petechiae o - B-3 —
Neonatal Infection:
Eﬁocphg!omyocarditix v e RS A-16,B-3 -
Gastroenteric cum Rcspiratdry Syndromes - .. | E-19 —

of uo!uhon Was catcu!atcd to be 2] 4%, four Poho-
virus type 2 and one each of Coxsackie A-16, Cox-
sackie B-5, Echo-3, Echo-19 and Echo&? were the
eaerovirus sirains 1dcnuﬁcd

From the 42 samples collected from rural waters,
8 samples yiclded 8 viral isolates as against 14 isolates
obtained from 11 samplés oul of 25 samples collected
from urban and sub-urban waters. The rates of virus
isolation from rural and urban-sub—urban waters were
19.0% and 44.0%, respectively. - -

-Apart from the isolates common to both murat and
urban-sub-urban’ watzrs, namely, Poliovirus types |
and 2, Coxsackie B-3, Echo-3 and 19, Coxsackie
A-16, "Coxsackie BS, Echo-7 .and 27 were lso!aled
from urban—subutban waters only.

- Discussion

Thc exammatton of sewage for the presence
of viruses has been undertaken for several
years (Paul et al., 1939; Gard, 1950; Melnick,
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1947; and many: others), ‘and the fact that
human and animal viruses pollute surface
waters is well recognized (Kelly, 1957;
Clarke and Chang, 1959; Lamb et aI 1964;
Grinstein ef al., 1970; Wilterdink et al., 1970)
The knowlcdge of the occurence and distri-
bution of ‘enteroviruses and other enteric
viruses pathogemc for man in natural waters
as well as in sewage is of immense public
health importance (Brison, 1968, Wilterdink,
et al., 1970), for these represent a uscful
group of animal viruses for studying in
detail the transmission of  enteric virus
infections of man and animals.

Systematic virological investigations ~of
water and sewage, therefore, are an indis.
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pensable method ofsurveillance of enterovirus
circulation amongst the population as well
as & control of their circulation in sewage.

To detect  viruses in surface water and

séwage, concentration of the sample is

necessary  (Metcalf and Stiles, 1968; Dufl,
1970; Grinstein ez al, 1970;) Ultracen.
trifugation as applied in our survey facilitates
efficient concentration with a minimum  of
- handling of viruses in water and  sewage.
The - number ~ of  concentrates ~ yiclding
‘positive results was most acceptable. Yot this
alone, to our minds, is not cnough; the
method of virus assay is equally important
as the concentration of the sample.

The tube method when compared with the
plague assay method ‘is found to be the
cheaper and  the - much  more commonly
employed method, yet, from our experience,
it 15, for quantilative studies, somewhat
Himited by its failure to:

1. reveal virus concentrations in a given

quantity of sample;

2. provide means of selection of individual
virions. present’ in. the “sample, and
therefore, imposes a limitation on the
chances of picking out virulent, vaccine
andfor intermediate. poliovirus types,
let alone picking other enteric viruses

“present in the sample.

1t is, therefore suggeested that. in addi-
tion to the concentration of samples for
virus surveys of water and sewage, both
the tube and:the plaque assay methods
sheuld be employed. The plaque assay
inethod alone may fail to reveal entero-
viruses which do not plaque at all or
plaque only very slowly.

The isolation rate achieved -with - our
method . of concentration” and -virus assay
was 28.4%. In view of the fact that the rate
of virus isolation and cencentration of virus
from ‘surface water —~and  Sewage are
subject to seasonal variations, and that the
- source of sample collection,  quantity “of

“eirculating viruses and the grade of poliution
of -samples differ from country to country
and even within the same country, a compa-
~rison of our findings with findings of other
waorkers from different countrics cannot and
-should not be made. - =

Data obtained from our survey indicated
that the pattern of enterovirus isolation from
- water and sewage seemed to vary from the
one year to the other; so also varted the rate
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of enterovirus isolation, Thus, it was found
that whereas in the 1971 study period, poliovi.
rus isolates were all of the serotype 1, the sero-
type identified in specimens examined in 1972
were all poliovirus type 2. It was also ob-
served that in 1971, when 8. Coxsackie B-3
strains were isolated from water and sewage,

- none was isolated in 1972, The isolations

made in 1972 were Coxsackie A<16, Coxsackie
B-% and Echovirus type 27, Echovirus types
3 and 19 were isolated in both study years,

A, similar. finding was made, when virus
isolations werc made from stool samples
collected froin infants in the Greater Accra
Region during the same périod, 1971 = 1972
(Otatume and Addy, 1973). There is, there-
foré, a correlation between enterovirus isola-
tion from faeces and from water and scwape
in the given space of time. Hiunan infections
could, therefore, be reflected in virus'contents

" in water and sewage.

Whether or not virus will be demonstrated
in water and sewage is determined by the
number of virus excretors. It~ has been
postulated that poliovirus is demonstrable in
water and sewage when between 0.279% and
0.4% of the local population exéretes the
virus (Chin et al., 1967; Weiland, 1968). This
means, therefore, that for a pepulation of
370 people only one person necds secrete
virus and the surrounding sutface -waters
become polluted with enteroviruses potentinlly
capable of causing disease in man. This,
however, will depend upon the defaecation
habits, the number of passive vectors, (the
housefly) present at the time and the recrea-
tional practices of that individual.

Tt was found that the incidence of entero-
viruses in water and sewage samples was at
its peak in. December, . This finding is in
agreement with those of Addy ef al, 1973,
who indicated that the incidence of entero-
viruses reached peak level during the hottest
menths of the year, namely, between Pecem-
ber and February. Since there is no large
scale poliomyelitis vaccination in the.country
and - for that matter within ‘the last three
months prior to the present survey, our
finding should be considered a true reflection
of - ¢nterovirus circulation in the area sur-
veyved. C o IR .

Furthermore, the high inciderice of entero-
viruses during this period can be attributed
to three major factors (Addy et af, 1973;
Gtatume and Addy, 1973), namely to;-

1. the over-abundance of houseflies in the

country during the hottest months of
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the year. Food - contamination at this
time is high and so will be human
infection; _ ‘ .

. the unhygienic practices of quite a

- sizeable proportion of the population in
the study. area. Infection. rate during
this period must be high, so also will the

. rate of virus dissemination; and

. the big numbers of bathers who find
their way to pools, ponds, lakes, rivers
and lagoons during the hot periods of
the year. There could be no doubt that
a good number of them would be
enterovirus - carriers - (excretors). The

- percentage . of virus excretors will de-
finitely be more than 0.279%. Hence,
pollution  of watér by these bathers
should be high. -

Our survey: further revealed that the rate
of virus isolation  from . urban/suburban
waters was higher than that found for rural
waters, Population densities of urban/sub-
urban areas ‘are bigger . than population
densities-of rural areas. This factor may be

contributory to  the higher incidence of

enteroviruses recorded for wrban/suburban
waters. Population densities, therefore, play
a role in ‘the concentration and rate of
dissemination of enteroviruses in a given
area. .

Within the”same period 1971-1972, 48
poliovirus strains were isolated from faecal
samples obtained from infants and children
aged 0-15 yearsin the Greater Accra Region,
and out of the 38 strains, all of which were
polioviriss type 1, subjected tothe rct/40
marker test, 76%, were found to be virulent
(Addy et ali, -1973). Because no large scale
vaccination against poliomyelitis has ever
been carried out in the country, and to the
best of our knowledge not. before or during
the survey period, it can safely be speculated
that the polioviruses isolated in this survey

could be raostly the wild type. The public "

health significance. of our present findings
and those of Addy et al, 1973, and of
Otatume and Addy, 1973, cannot, therefore,
be overemphasized.

All poliovirus types, some Coxsackic A
and B viruses and some Echovirus serotypes
arc capable of causing sporadic as well as
epidemic diseases in man. The enteroviruses
are known to cause a large array of diseases
from mild respiratory illness to encephalitis
and paralysis which may occur either in
sporadic or epidemic form.

107

It can be scen that Coxsackie B-3, which
was isolated 8 times in three months of the
study period in 1971, has been found to
causg, apart from aseptic meningitis, epidemic
myalgia (Bornholm Disease), "acute benign
pericarditis and myocarditis, also paralytic
iliness, encephalitis, meningoencephalitis as
well as encephalomyocarditis, the last mostly
minfants. It is also associated with enteroviral
exanthemata (Grodum and Dempster, 1959;,
Kibrick ef al., Lerner et al., 1942; McLean
1966). : :

Coxsackie B-5 is mostly associated. with
respiratory . tract infections. It is, however,
capable of causing all the disease syndromes
associated with Coxsackie B-3 virus infections
{McLeod et al., 1956; McLean ¢t al., 1961;
Clemmer et al., 1966), o

Coxsackie A-16 is kiiown as the aetiologic

agent of Hand-Foot-and-Mouth discase, a
'diséase characterized by fever, shatlow ulcera-

tive lesions or vesicles in the oropharynx or
fauces and by a macolopapular rash which
later becomes vesicular on the hands and
feet including the palms and soles. The chief
victims of this illness are children aged 1--7
years {(Robinson et af., 1958). :

Amongst the Echoviruses isolated in thi®
survey, Echovirus types- 7 and 19, have
frequently been associated with gastroenteri-
tis. Echovirus 19 may also cause encephalitis,
upper respiratoty and cutaneous diseases
{La Forest et al., 1957). Echovirus types 3
and 7 are vesponsible for certain cases of
aseptic meningitis. To the best of our know-
ledge, no disease syndrome has so far been
ascribed to Echovirus type 27. '

The public health importance of polio-
myelitis, particularly, that associated with
the serotypes | and 2 which are the most
frequently isclated  strains in Ghana, has
previously been discussed elsewhere (Addy

et al., 1973; Addy ef al., in press).

We would like to stress, at this juncture,
that this survey which:does not purport to
be anything more than: a pilot- one,
suggests that human to human spread of
polioviruses as well as other entero-viruses
in Ghana is reflected in the yield of enteric
viruses in surface water and sewage, and
therefore, any future poliovirus survaillence
in the country should include water and
sewage, Furthermore, the 29.4 rate of virus
isolation from utility waters (wells, rivers,
ponds and streams), is high; but what is
more alarming is the 37.59 virus yield from
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wells -which are specifically dug out to
provide water for human consumption, As
already pointed out, frequent survgillange
of enteric viruses in water and sewage is
called for: It is one of the most appropriate
sources of information on the circulation
notonly of polioviruses but also other
entero- and enteric-viruses.

bummary

“During the period 1971 through 1972, the
distribution’ of enteroviruses in Ghana (the
Greater Accra Region being the . selected
study arca) - was studied by virological
examination of water and -sewage collected
from 67 sources, The rate of virus isolation
was 28.4 % The type of enteroviruses isolated
and the rate of virus isolation was found to
vary from the one year to the other.

The percentage of virus isolation from
utility waters was as high as 29.4% and that
from wells was even- higher, standing at
37.5%. Urban waters were found to be more
"contaminated with entéroviruses than rural
waters.- A correlation was found bétween
enterovirus isolation from water and sewage
and .from stools. Maximum . enterovirus
_ isolation was found during the hottest months
of the year. An attempt was made to relate
isolated enteroviruses with: known clipical
syndromes and to siress the public health
importance of our ﬁndmgs '
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This is the introduction on the clinical aspects and control
programme'of Onchocerciasis infected in Africa and Central

America.
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STANDARD PATTERNS OF IMPEDANCE CYCLOGRAM
~ IN NORMAL GHANAIANS

Akio'HosAKA*; Hiroto YAMADA** and C.0. QUARCOOPOME,

Summary: Ciliary muscle activity was studied by means of 1mpedance cyclography
in 72 normal Ghanaians of various nge groups. Changes in the impendance in the anterior
eye segmeni were recorded for various degrees of dccommiodative stimull and the im.
pedance change was found to parallel the degreé of accommeodation. The impedance
change per diopier of accoramodation was called amplitude of impedance change which
remained nearly consiant in all age groups, Latency period of impedance change fo
accommodative stimuli rémained nnaltered by increasing age. Specd of accommodative
response was expressed by time constant of the impedance changes. It remained es-
sentially the same in male subjects of various age groups but it was larger in older than
in younger female subjects,  The time constant had no correlation with degree of preshya-
pia up to 3 diopiers. )

Key Words:  Impedance cyclography, accommodation, presbyopia, ciliary museles, Ghanaians

Introduction

Studies on accommodation have been carricd out largely by subjective methods or optical
measurements of ocular refractive changes. Activities of the ciliary muscles accompanying
accommodation were investigated through direct recordings of electrical poténtials of the
muscles'-2.  These electl‘b—physidlogicai methods cannot, howévcr, readily correlate the muscle
activities and overall accommodative function of the ¢ye.  An ingenious method of Swegmark®
cnabled objective invetigations of -the overall activity of the ciliary musclés by recording im-
pedance changes in the anterior eye segment.  This method was called impedance cyclography
and by it he'correla&:_d im}ﬁedé.ncc changes with diopters of accommodation. Age changes
in cyclogrﬁphy in Scandinavians were also studied. It has been stated that in Ghanaians
preshyopia commences as ear ly as at the age of 35 years Tt was therefore thought worthwhile
studying age changes in Impedance cycloglaphy in normal Ghanaians of varicus age groups.

Swegmark’s contact lens electrode was modified and used in this study.

Materials and Methods

A total of 72 normal Ghanaians, 39 males and 33 females pariicipated in this study. - They
were emme_tropic, their l'efraction being from 4 0.5 diopters (D) to —0.25 D and had no

Received: September 20, 1975

Unit of Ophthalmology, Unwclstty of Ghana Medical School, P.Q. Box. 4236, Accra, Ghana
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ocular abnormalities. Their age distribution is given in Table 1.
Apparatus for measurements _

The electrode for impedance cycloglaphy conslstcd of 2 pairs of clectrodes mounted on a
contact lens (Figure 1),  The specification of the clectrodes ‘was similar to that described by

Swegmark but the contact lens had no suction device. The center of the contact lens had no

" Table 1. Subjects

Age group Male Feinale Total
10~19 . 7 3 i0
20~29 10 6 16
30~39 i2 10 22
40~-49 5 12 17
50~~59 ) 4 ) 1 .5
60 or more 1 | 2
39 33 72

Ix 5 Iepedance of
1= 0.2#A p-p . et Contut “:edthe tiysue

(o)
Figure 2. Schematic drawing of the measuring ap-
paratus '
A: comstamt current source

r= 12.7m B,, B,: amplifiers
Tigure 1. Sclero-corncal type four electrodes. Gy, C;: detectors
D: differential amplifier .
A,B: driving electrodes
C,D: sensing electrodes
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dioptric power so that the subject could sec well tlﬁ‘ough this part. The dimension of the
lens and the electrodes was such that the latter came in close contact to the bulbar conjunctiva
in the i‘cgion of the ciliary body. Since contact lens fitting by suction was thought to increase
the intraocular pressure which might affect the recording, suction was avoided., Good contact
lens fitting could be achieved, however, by fixing the fine cablcs from the electrode to the
forehead and cheek with zinc oxide plastel _

‘A constant 50 kHz current is fed 1o a pair of diametrically placed driving elcctrodes and
voltage changes caused by the éy_c tissue were measurcd by means of another pair of electrodes. .
The voltage changes were amplified and recorded. A diagram of the measuring apparatu.s
is shown in Figare 2. The measuring apparatus (Toa Rlectronics Ltd., Tokyo)} had the
following characteristics: Impedance range: 100-500 3, Sensitivity: 5 mV/2 (3, Measuring
frequency: approximately 50 kHz, Measuring current: max. 0.2 mA, Power source: A.C.
930 V., 50 Hz. ' '

The Lecmdm {WTR-751, Watana.l)e Sakki Co., Tokyo) had the followeing specifications:
Method for recoxdmg heat pen, Measuring range: 5 mV/{20 mm-100 V/20 mm, Frequency
character: 0-50 Hz :{;_ 10 per cent, Chart spced: 2.5, 5.0, 25, 50 mm/sec,

The Methods of Measurements

The subjects were seated in a quiet room under a constant room iflumination with their
heads fixed on a chin rest. Under topical anesthesia with 0.4 per cent benoxinate, the contaci
lens clcctmde was fitted to one eye and the electrode cables were hxed to the skin as described
above. The fellow eye was covered, and the subjects were asked to fixate to a target consisting
of a small clectric bulb placed at a distance of 2m. The targets to induce accommodative
stimuli consisted of small electric bulbs placed at distances of 2, 1, (.50, 0.33 and 0.20 m from
the eye.  Accommodative stimuli were given by switching on and off the bulbs and asking the
subjects to fixate. The distances of the targcis were recorded togéther with impedance changes
on the recorder described above. Prior to the measurements, instrument calibration was
carried out by means of -+ 2 ) on-off switch. Target distances were also calibrated. Usually,
contact lens electrode fitting was good, but some subjects often squeezed the eye permitting no
constant impedance recording. Some subjects also failed to fixate the targets and these cases
were discarded from the results.

On confirmation at good electrode fitting the subject fixated 2 m target and the im-
pedance was recorded. The subject was then asked to fixate the targets at various distances
and the lmpedance was, recorded.. In most cases the repeated recordings were carricd out
usmg targets at 2 and 0.20 m, but in a few cases targets at 2 and 0.33 m were used. The
impedance differences per diopter of accommodation were calculated and they were called

amplitude of impedance changes. The latency period and the time constants of accomodation

- 225 -



Vel. 20 No. 2 IMPEDANCE CYCLOGRAM IN NORMAL GHANAIANS 21—-{215)

were alse calculated for far-toencar and near-fo-far accommodations. -For ‘these analyses

chart speeds of the recorder of 5 mm and 25 mm per second were found to be adequate,

Results

A typical recording is shown in Figure 3 where chart speed was. 5 mm per second. The
impedance recording has little noise and changes at the time of ﬁxating'a:t' different distanccs.
On fixating at constant distance the impedance recording reaches quickly a steady level.
These results indicate ‘good fixation of the contact lens electrode si_née failure of adequate
fixation resulted in large fluctuation or extreme irregularity of the impcdancc recording,
Changes in the impedance level parallelled changes in the degree of accommodation.  Thus
immpedance change per. diopter of accornmodation ‘was calenlated and it was called the am-
plitude of impedance chahge. ' '

There were individual differences in accommaodative responses and 3 examples of the
impedance cyclogram are shown in Figure 4. On alternating distances of fixation target
impedance change occurred with some latency period which was measured.  From the record-
ings of the cyclogram, time constant of its change was also calculated.

L. Amplitude of impedance changes

The amplitude of impedance changes ranged from 0.79 to 4.86 Q per D, the mean values
heing 2.17 + 0.87 {8.13.)  per D in males and 2.07 + 0.86 () per D in females. - The mean
value for all subjects was 2.12 | 0.85 0 per D.  The mean amplilﬁdcs of impedance changes
in various age groups arc illustrated in Figure 5A. No significant difference can be found
among the age groups or between both sexes.

2. Latency period

The latency period was measured for far-to-near as well as near-to-far accommodations.

Figure 3. Typical impedarice change associated with accommodative stimuli.
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Figure 4. Various patterns of Impedance Cyclogram in. normal Ghanaians.
upper:  rapid response. 39 year old woman, tune constant (F-IN)
: and (N-F): 0.03 and 0.11 sec respectively.
middle: delayed response; 50 year old woman, time constant:
0.22 and 0.96 sec. ,
jower: much delayed response.. 60 year old woman, time constant:
1.01 and 0.74 scc.

A, Latency period for far-to-near accommodation

The l'LtenCy period vanged from 0.13 to 0.5} sec with an average of 0. 23 + 0.07 (5.D.)
sec: the mean value in males was 0.23 4 0.05 sec and in females it was 0.24 - 0.08 sec.. No
sex difference could be found. The Iatency} periods in various age groups are shown in the

upper figure of Figure 5B: no significant difference could be found among age groups.
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—Q—: male subjects and --@#-- female subjects,

23-(217)

A.  Amplitude of impedance change shown by ohm per diopter stimulus in various

age groups

B. - Latency of response to accommodauvc stimuli in second i various age gmups
G. Time constant of ciliary muscle activity to accommodative stimuli in second in

various age groups

D. Relation between time constani of response and degree of preshyopia

B. . Latengy period Sfor near-tofar accommodation

The latency period rangcd from 0.13 to 0. 38 sec _giving a mean valuc DfG 923 + 0.06 sec:

the mean value for males was 0.22 4+ 0.05 sec and for females it was 0.24 L 0.07 sec,

‘No

sex difference could be found. The latency periods for various age groups are shown in the

lower figure of Figure 5B: no significant difference could be found among age groups.

- 228



24—(218) - JAPANESE JOURNAL OF OPHTHALMOLOGY

8, Time constant
When target distance was chang'ed suddenly and the subject was asked to accommodate,
the impedance changed to a new level (Figare 8).  The time required to reach 63.2 per cent
of the maximum change was calculated as the time constant of the response. The time con-
stants were ‘calculated for farito-near as well as near-to-far responses.  In 90 per cent of the
subjects, 1.e. 65 cases, the time constant for near-to-far responsc was larger than that for far-to-
near responses.
A. Timie constant ﬁir Jar-to-near response
The time constants in various age groups arc shown in the upper figure of Figure 5C,
It appeared, particularly in females, that: the time constant becomes larger in agcﬁl groups.
In male subjects the time constant was compared between those over and under 40 years of
age, It averaged 0.10 J- 0.08 (8.D.) sec in the &ged and 0.05 4- 0.05 sec in the young age
group. In female subjects the time constant in those over 36 years of age averaged 0.23 4- 0.30
sec and 0.04 4 0.03 sec in those younger than the above age. In both cases, differences
hetween the young and aged groups were statistically significant (P<20.05 in the former and
P<0.01 in the latter). Furﬂlermorc, diffevence between male and female subjects was sig-
pificant, particularly in the aged group.
B. Time constani fm_" near-to-far vesponse
The time’ constants in various age groups arc shown in the lower figure of Figure 5C.
In male silbj_écts no significant differcnce can be found among age groups but in female sub-
jects the timé constant was larger in those older than 36 years {0.35 4 0.29 sec) than in younger
subjects {0.11 j: 0'.0_9_ sec). The mean time constant for all age groups was 0.15 + 0.12 sec
in male subjects and 0.26 1 0.26 sec in female subjects: the sex difference was statistically
significant (P<0.05).
4, " Presbyopia and time constant
'Fdr subj'ects older than 36 ycal'é, the titme constant of the impedance response was cor-
related with the degrees of pl‘_ésbyopia and the resulis are shown in Figure 5P. In both far-
to-near and near-to-far responses the time constant did not vary significantly depending on
the presbyopia up to 3 diopters of the reading glasses.  Because of only a small number of cases,

results in presbyopes over 3 diopters could not be treated statistically.

Discussion

Swegmark used suction cup .system to ensure close electrode fitting to the .eye. Our
‘preliminary experiments showed that increased intraocular pressure, which is likely to be
induced by a suction cup, might affect the ciliary muscle activity and also change the basal

impedance level.  For this reason we avoided suction cup method but this had a disadvantage
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of unstable clectrode fitting in which case impedance recording showed irregularity. - Therefore
soime of our data had to be discarded. Fbrfuuately, however, in most cases, stable electrode
fitting could be achieved by fixing the clectrode cables to the skin, since the contact lens was
designed to fit most of the Ghanaian subjects. In fact, stable impedance level al_}d‘ its consistent
changes accompanying accommbodation could be recorded in most cases. In agreement with
previous 1‘ep011ts4,6=0f Swegmark and Saladin, impedance changes parallelled the degree of
accommodative stimuli. The amplitude of impedance change was therefore. expressed - as
ohm per diopter. The average amthude for normal Ghanaians was 2.12 . 0.85 ohm per
diopter whereas Swegmark’s data show about (.2 to 0.4 ohm per diopter. The large dis-
crepancy in the amplitude cannot be readily explained but it can be either due to increased
intraocular pressure lowering ciliary muscle activities in Swegmark’s study or loose electrode
contact increasing impedance in our study. Thus difference in the absolute value of the
impedance and its amplitude may not be stressed.  Swegmark® recently suggested that further
studies are necessary to compare the amplitude at various basal impedance levels. Swegmarks
described the median reaction time in impedance to be 0.3 sec. This value is in fair agl'éelnent
with the laténcy time obtained in the present s'tﬁdy. ' '

Of particular interest is the age ch'mge of the ciliary muscle activities, Swegmarks
pointed out that the contraction speed of the humari ciltary muscles 1emams unaltczed at
least up to the age of 60, but relaxation of the ciliary muscles is slower in older su_be:cts than
in- younger subjects. In the present study the time constant of the impedance response re-
mained essentially the same in various age groups of male subjects but it was_grézitef'in aged
female subjects than in younger females. The reason for the sex difference is not clear. Tt
is stated that in Ghanaians presbyopia begins at the age of about 35_yéars._ The degree of
presbyopia had no correlation with the time constant of the impedance response. No age
dcpcndcﬁce of the amplitude of impedance changeé and latency time togcthér with the above
results indicates, in agreement with Swegmark’s conclusion, that the ciliary mus_ﬁlcs maintain
their activity, and reduction in accommodation is atiributed largely to changes in the crystalline
lens.

" Acknowledgement: This study was carried out under Japan-Ghana Medical Cooperation Program
supported by Japan International Cooperation Agency. {J.1.C.A.).
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