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Fig. I. DGgGnGrescenee rGtinienne expGrimentale. Intoxication par le 
Fluorure Na (50 mg/kg, 2 injections). 

Aspect du fond de l'oeil apr~s 3 semaines. 

b) Quand l'cedGme a disparu, la dGsintGgration du neuro- 
6pithGlium se poursuit. A noter qu'elle reste localis~e k la 
rGgion sous-papillaire et respecte la pGriphGrie. I1 se forme 
des adhGrences entre neuroGpithGlium et ~pithGlium pig- 
mentG, donnant  un aspect d'arcades. L%pithGlium pig- 
ment6 se modifie 6galement: alternance de proliferation et 
rarefaction. 

Pas de phGnomGnes inflammatoires infiltratifs ou ex- 
sudatifs. Les couches internes sont respect~es. 
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Fig. 3. ~2votution de I 'ERG dans les jours qui suivent l'injection. 
Diminution r~guliGre du potentiel b pendant les 5 premiers jours, 

puis retour ~ la normale. 

Zusammen/assung: Die Einspritzung yon NaF1 beim 
Kaninchen verursacht  Netzhautveriinderungen, welche 
der Retinitis pigmentosa Ahnlich (Fundus, ERG,  Histo- 
togie), aber auf einen Bezirk beschrAnkt sind. 

j .  BABEL e t  C. AVANZA 

Clinique Ophtalmologique de l' Universitd de Gen~ve (Suisse), 
le 14 ddcembre 1960. 

The Incidence of  Erythrocyte 
Glucose-6-Phosphate Dehydrogenase 

Deficiency in Singapore 

Susceptibility to drug induced haemolytic anaemia is 
known to be associated with deficiency of glucose-6-phos- 
phate dehydrogenase in erythrocytes (CARSON, FLANAGAN, 
ICKES, and ALVING1; SZEINBERG, SHEBA, and ADAMt). 
This defect is common in American Negroes (GRoss, HUR- 
WlTZ, and MARKS 3) and amongst non-Askhenazic Jews 
(SZEINBERG and SHEBA4). BEUTLER, YEH, and 1NTEcHELES 6 
recently studied 76 Chinese subjects by the glutathione 
stability test and suggested tha t  the incidence of this 
defect is low in Chinese. However, several reports of 
haemolytic anaemia following ingestion of fava beans 
have appeared from China (Du*; WANG and WANGT; 
CHU, NI, and YANGS). CHANG 9 has reported on a clinical 
s tudy of 228 cases of favism, while BERNARD 10 has stated 
tha t :  'Favism is responsible for severe haemolytic 
anaemias with haemoglobinuria in many regions of China, 
mostly around Hang Chow'. 

]3etween January  and December 1959 an a t tempt  was 
made to assess the frequency of this defect in Singapore. 
Blood samples were tested for glucose-6-phosphate de- 
hydrogenase act ivi ty by the method devised by Professor 
A. G. MOTULSKY and Dr. J. M. CAMPBELL of the University 
of Washington in which the dye brilliant cresyl blue is 
used as an indicator of the reaction : 

Glucose-6-PO 4 + TPN ~ _  6-Phosphogluconic acid + TPNH v 

Under standard conditions, a t ime of decolourisation 
longer than 120 min was taken as definite evidence of 
absent or deficient enzyme activity. Decolourisation 
usually occurred between 30 and 70 min. The method has 
been described in detail (VELLA 11). 

In all, 673 blood samples from adult male blood donors 
were tested. The results found in this group of people are 
summarised in Table I. An enzyme deficiency was found 
in 2.50% of Chinese, 3.33% of Indian, 37.50% of Jewish 
and 0.65% of Malay subjects. The Jewish subjects had 
originated from Iraq and Persia. No instance of enzyme 
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Tab. I. Incidence of glueose-6-phosphate dehydrogenase deficiency 
in Singapore 

Number Number 
Ethnic group studied deficient % 

Chinese 
Malay 
Indian  
European 
Euras ian 
Jev¢ 
Nepalese 
Arab 
Filipino 
Turk 
Puer to :  

Rican 
Total  

240 
155 
132 

80 
27 
16 
14 

4 
3 
1 
1 

673 

1 

6 

1 

19 

2.50 
0.65 
3.33 

37.50 

2.82 

Tab. II. Incidence of glucose-6-phosphate dehydrogenase deficiency 
in Chinese hospital patients in Singapore 

Age group 

Bi r th  -7  days 
8 days -4  weeks 
5 weeks -6  months  
7 months  -12 months  
13 months-10  years 
11 years -75 years 
Total  

Number 
studied 

Enzyme 
activity 
absent 

29 13 
22 8 
49 8 
10 
43 6 
44 9 

197 44 

% 

44.89 
36.35 
16.32 

13.95 
20.45 
22.33 

Tab. III. Incidence of glucose-6-phosphate dehydrogenase deficiency 
in non-Chinese hospital patients in Singapore 

Age group 
Indians Malays Nepa- Jews 

lese 
~ a b ~ b a b 

Bir th  -7  days 
8 days - 4  weeks 
5 weeks -6  months  
7 months  -12 months  
13 months-10  years 
11 years -75 years 
Total  

3 
2 1 
4 - 
1 

6 - 
1 - 

17 1 

4 3  
1 -  
3 -  1 1  

5 -  1 -  1 1  
1 0 -  2 -  1 1  

i23 3 3 - 3 3 

number studied, b number deficient. 

D u r i n g  t h e  s a m e  per iod,  243 b lood  samples  f r o m  hos -  
p i t a l  p a t i e n t s  of b o t h  sexes were  also t e s t e d  for  e n z y m e  
deficiency.  These  samples  were  o b t a i n e d  f rom ind iv idua l s  
suf fer ing  f rom severe  n e o - n a t a l  j aund ice ,  severe  a n a e m i a ,  
h a e m o l y t i c  j a u n d i c e  or  h a e m o g l o b i n u r i a .  T h e  m a t e r i a l  
s t u d i e d  a n d  t h e  r e su l t s  o b t a i n e d  a re  s u m m a r i s e d  in  
T a b l e s  I I  a n d  I I I .  Of 51 Chinese  i n f a n t s  hosp i t a l i s ed  
d u r i n g  t h e  f i rs t  four  weeks  of life 21 (i.e. 41 .18%)  were  
e n z y m e  def ic ient ,  a n d  in t he se  t h e  d iagnosis  t h a t  h a d  
b e e n  m a d e  was  t h a t  of ' severe  u n e x p l a i n e d  n e o - n a t a l  
j a u n d i c e '  or  ' severe  u n e x p l a i n e d  n e o - n a t a i  j a u n d i c e  w i t h  
k e r n i c t e r u s '  (SMITH a n d  V~LLA 1,). 

T h e  s ame  e n z y m a t i c  de fec t  was  f o u n d  in  two  I t a l i a n  
i n f a n t s  suf fe r ing  f rom k e r n i c t e r u s  (SEGNIla). Of  5 M a l a y  
i n f a n t s  s tud ied  d u r i n g  t h e  s ame  pe r iod  of life, 3 were  
e n z y m e  def ic ien t  a n d  in  t h e m  t h e  c l inical  d iagnos is  was  
t h e  s ame  as  t h a t  in  t h e  Chinese  i n f a n t s  (~EATHERALL15). 
A m o n g s t  146 Chinese  p a t i e n t s  t e s t e d  a f t e r  t h e  f i r s t  week  
of life, 23 (i.e. 15 .75%) were  e n z y m e  def ic ient .  I n  a t  l eas t  
7 of these  ins tances ,  a h a e m o l y t i c  episode h a d  fol lowed 
t h e  t a k i n g  of Chinese  med ic ines  or  w e s t e r n  drugs.  Of t h e  
r e m a i n i n g  41 samples ,  t h r e e  h a d  come  f rom J e w i s h  sub-  
j ec t s  a n d  al l  t h r e e  were  e n z y m e  def ic ient .  A full  r e p o r t  o n  
one  of t h e s e  J e w i s h  s u b j e c t s  h a s  b e e n  p u b l i s h e d  (VELLA 
a n d  PHOONle). 

T h e r e  is no  d o u b t  t h a t ,  c o n t r a r y  to  t h e  resu l t s  of 
BEUTLER e t  al. 5, def ic iency  of g lucose -6 -phospha te  de-  
h y d r o g e n a s e  in  e r y t h r o c y t e s  is f a r  f r o m  ra re  a m o n g s t  
Chinese  sub j ec t s  a n d  in  f a c t  is p r e s e n t  in  a s ign i f i can t  
n u m b e r  of Chinese  i n f a n t s  in  w h o m  a k e r n i c t e r u s  syn -  
d r o m e  deve lops  in  absence  of a n y  d e m o n s t r a b l e  m a t e r n a l -  
foe ta l  b lood  i n c o m p a t i b i l i t y ,  a n d  in  Chinese  p a t i e n t s  
suffer ing f rom episodes  of haemolys i s .  T h e  Chinese  sub-  
j ec t s  of S ingapore  a n d  t he  F e d e r a t i o n  of M a l a y a  e m a n a t e d  
m a i n l y  f r o m  t h e  s o u t h e r n  p r o v i n c e s  o~ China ,  whi le  t h e  
I n d i a n s  came  m a i n l y  f rom t h e  s o u t h e r n  p a r t s  of  Ind ia .  
E x t e n s i v e  s u r v e y s  in  va r i ous  regions  s h o u l d  he lp  t o  
e luc ida te  t h e  rea l  inc idence  of t h i s  e n z y m e  defec t  in  s o u t h -  
eas t  Asia.  

Rdsumd. Chez des  a n d m i q u e s  de sexe  m a s c u l i n  6tudids  
S ingapour ,  l ' a u t e u r  a c o n s t a t 6  l ' ab sence  ou  la  ddficience 
de  l ' a c t i v i t 6  de  la  g tucose -6 -phospha t e  d d h y d r o g d n a s e  
6 r y t h r o c y t a i r e  d a n s  les p r o p o r t i o n s  s u i v a n t e s :  2 ,5% sur  
240 Chinois,  3 ,33% sur  132 Ind iens ,  37 ,5% sur  16 Is radl i tes  
e t  0 ,65% sur  155 Malais .  L ' a b s e n c e  de ce t t e  ac t iv i t6  
e n z y m a t i q u e  6 ta f t  f r dquen t e  chez  les m a l a d e s  chinois ,  
m a l a i s  e t  isradl i tes  hospi ta l i sds  p o u r  a n d m i e  grave ,  ic tdre  
g r a v e  des  nouveau-n~s ,  andmie  h d m o l y t i q u e  ou  hdmo-  
g lobinur ie ,  

F.  VI~LLA 17 

Department o/ Biochemistry, University' o~ Khartoum 
(Sudan), January 12, 1961. 

def ic iency  was  f o u n d  a m o n g s t  E u r o p e a n  'wh i t e ' ,  Nepa lese  
G u r k h a ,  A r a b ,  F i l ip ino  a n d  T u r k i s h  sub j ec t s  a n d  on ly  
s ingle in s t ances  a m o n g s t  E u r a s i a n s  a n d  in  a P u e r t o  l~ican. 

A s imi la r  s tudy ,  t h o u g h  o n  a sma l l e r  n u m b e r  of b lood  
s a m p l e s  o b t a i n e d  f rom t h e  umbi l i c i a l  cord,  r evea l ed  a n  
e n z y m e  def ic iency  in  on ly  t w o  o the rwise  n o r m a l  Chinese  
i n f a n t s  (VELLAn). T h e  absence  of  a n  a s soc ia t ion  b e t w e e n  
t h i s  e n z y m e  defec t  a n d  t h e  p resence  of a b n o r m a l  h a e m o -  
g lobins  or  t h e  t h a l a s s a e m i a  a b n o r m a l i t y  in  e r y t h r o c y t e s  
h a s  been  d e m o n s t r a t e d  (VELLAI*). 
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