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Die preparative Abtrennung der Komponente A aus 
diesem Gemisch wurde gaschromatographisch in zwei 
Arbeitsgitngen vollzogen. Ein erstes Chromatogramm an 
einer Kolonne yon Emuiphor 0 (T = 130°C) ergab ein 
noch nicht  ganz homogenes Produkt.  Nach nochmaliger 
Reinigung an einer Kolonne yon Apiezon L (T = 110°C) 
wurden 60 mg einer gaschromatographisch praktisch ein- 
heitlichen Substanz mit  den nachfolgend beschriebenen 
Eigenschaften erhalten. 

IR-Spektrum:  Banden bei 3480 (s), 3080 (w), 1840 (w), 
1647 (w), 1467 (m), 1415 (m), 1370 (s), 1292 (w), 1235 (m), 
1190 (Schulter), 1150 (s), 1028 (w), 991 (m), 949 (s), 
918 (s), 890 (m), 726 (w), 685 (w) cm -1, praktisch identisch 
mit  dem IR-Spektrum yon authentischem 2-Methyl-3- 
buten-2-ot. 

Retentionsindices~: IA~0 = 576; I P ,  = 904 (Vergleichs- 
produkt:  Ixa~o = 576; IPo = 892). p-Nitrobenzoat:  schwach 
hellgelb gefiirbte Tiifelchen aus Hexan vom Stop. 114 bis 
115°C; Mischprobe mit  Vergleichsprodukt (Stop. 115 bis 
115,5°C) ohne Depression. 

C12H1304N Ber. C 61,27 " H 5,57% Gel. C 61,08 H 5,65% 

Das in KBr  aufgenommene IR-Spekt rum des p-Nitro- 
benzoats war mit  jenem des authentischen Vergleich- 
pr/tparats deckungsgleich. 

b) 3-MethyI-2-bulen- l-ot (fl, fl-Dimelhyl-allylatkohol) ( I I )  
aus Himbeer61. Ein  anlfi_sslich einer eingehenden Unter-  
suchung yon Himbeer61 durch Girardierung carbonylfrei 
erhaltenes Neutralprodukt wurde in der fiblichen Weise 
mit  3, 5-Dinitro-benzoytchlorid umgesetzt und das Ge- 
misch der 3, 5-Dinitro-benzoate an der 50fachen Menge 
Kieselgur/Bentonit  1:4 chromatographiert. Mit Chloro- 
form-Essigester (7:3) eluierte eine Fraktion, die sich im 
Papierchromatogramm (System DMF/Decalin 6) als ein 
Gemisch yon 3 Komponenten erwies. Mit Hilfe der pr~i- 
par'ativen Papierchromatographie auf 70 Bl~ittern yon je 
etwa 2 mg Substanz, im System DMF]Cyclohexan v konnte 
ein einheitliches 3, 5-Dinitro-benzoat isoliert werden, wel- 
ches nach viermaligem Umkristallisieren aus Petrol~ther 
einen konstanten Stop. yon 69,5-71°C aufwies. 

C12H1206N2 Ber. C 51,43 H 4,32% Gef. C 51,41 H 4,69% 

Die Mischprobe mit  dem 3,5-Dinitro-benzoat yon authen- 
tischem 3-Methyl-2-buten-l-ol (Smp. 71°C) zeigte keine 
Depression des Stop. Ebenso erwiesen sich die beiden 3, 5- 
Dinitro-benzoate als identisch auf Grund der IR-Spektren 
(in KBr) und der Rf~Verte im Papierchromatogramm 
(System DMF]Decalin). Die MSglichkeit, dass ursprting- 

l i e h  der terti~re Alkohol I im Naturprodukt  vorgelegen 
und sich dieser wlihrend der Aufarbeitung in den pri- 
m/~ren Alkohol umgelagert h~ttte, trifft nicht zu, denn ein 
orientierender Versuch zeigte, dass der terti~re Alkohol I 
unter  den bei der Girardierung angewandten Bedingun- 
gen (Zersetzung mit Essigs/iure) nicht in I I  umgelagert 
wird (Nachweis fiber 3, 5-Dinitro-benzoat, Stop. 108°C)~. 
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Summary 

2-Methyl-3-buten-2-ol has been isolated from the oil of 
French lavender and 3-methyl-2-buten-l-ol from the oil 
of raspberry. 

Vgl. E. KOVATS, Helv. chim. Acta 41, 1915 (1958). 
6 E. SONDT und M. WINTER, Analyt.  Chem. 29, 851 (1957). 

Ausffihrung wie mit Decalin. Vergleiche e. Cyclohexan als mo- 
bile Phase trennt im allgemeincn etwas schlechter als Decalin, bietet 
abet Vortefle bei der nachfolgcnden Extraktion der Bl~itter. 

a Die Analysen wurden in den mikroanalytischen Laboratorien 
der ETH (Leitung W, M~.NSER) und der Firma Firmenich & Cie. 
(Leitung Dr, E, PALLUY) ausgeftihrt. 

E r y t h r o c y t e  G l u c o s e - 6 - P h o s p h a t e  D e h y d r o -  

g e n a s e  D e f i c i e n c y  a n d  T h a l a s s e m i a  

I n  family studies on patients suffering from Favism 
(the clinical syndrome caused by ingestion of the seeds or 
inhalat ion of the pollen from the flowers of Vicia [aba), 
MARCOLONGO 1 noted tha t  the Thalassemia abnormality 
was often found amongst the relatives of patients. 

I t  is now well known that  the erythrocytes in favism 
and in drug-induced hemolytic anemia are deficient in the 
enzyme glucose-6-phosphate dehydrogenase (CARsoN, 
FLANAGAN, ICKES, and ALVING~; SANSONE and SEGNIa; 
SZEINBERG, SHEBA, and ADAM4). The presence of this en- 
zyme may be detected by incubating hemolysates with 
glucose-6-phosphate and triphosphopyridine nucleotide 
(Coenzyme II) using the dye bril l iant cresyl blue as an 
indicator of the reaction (DICKENS and GLOCKS; MOTUL- 
SKY a n d  CAMPBELL6). 

Using this simple method, blood samples from 7 sub- 
jects with Thalassemia major, 16 with Thalassemia minor 
(parents or relatives of subjects suffering from Thalassemia 
major or Hemoglobin E - Thalassemia), 6 with Hemo- 
globin E - Thalassemia and 6 with Hemoglobin-H Disease 
(Hemoglobin H -  Thalassemia, MOTULSKY 7) have been 
studied. Absence of the enzyme was found only in 3 of 
the cases with Hemoglobin-H Disease (all Chinese). In 
one instance, when it  was possible to s tudy the parents of 
a child with Hemoglobin-H Disease and glucose-6- 
phosphate dehydrogenase deficiency, the enzyme was 
deficient in the father and exhibited ' intermediate '  activ- 
i ty  in the mother, and neither showed Hemoglobin-H 
Disease. Amongst blood samples containing a variety of 
abnormal hemoglobins - 5 umbilical cord samples con- 
taining the hemoglobin of FESSAS and PAPASPYROU s, 
1 umbilical cord sample containing hemoglobin 'Alex- 
andra '  (FESsAS, MASTROKALOS, and FOSTIROPOULOSg; 
VELLA, AGER, a n d  LEHMANNI°), 16 containing hemo- 
globins A and E, 1 containing hemoglobins A and L, and 
2 containing only hemoglobin E - no instance of glucose- 
6-phosphate dehydrogenase deficiency was found. In one 
sample (from a Chinese male child hospitalised for hemo- 
lytic anemia 15 days after birth) the enzyme deficiency 
was asssociated with the presence of the hemoglobin of 
FESSAS a n d  PAPASPYROU. 

1 F. MARCOLONGO, Minerva Med. (Tori'no) 44, 1968 (1953); Rec, 
Progr. Med. int. 15, 137 (1953). 

a p. E. CARSON, C. L. FLANAGAN, C. E. ICKES, artd A. S. ALVfNG, 
Science 124, 484 {1956). 

a G. SANSO~E and G. SnG.~I, Boll. Soc. fiat. Biol. spen 34, 327 
(195S). 

4 A. SZEINB~R6, C. SHEBA, and A.AI)AM, Nature I81, 1256 {1958). 
5 F. DICKENS and G. E. GLOCK, Biochem. J. 50, 81 (1951). 
6 A. G. MOTULSKY and J.M. CAm'BELL, in F. VELLA, J. Med. 

Malaya 13, 298 (1959). 
? A. G. MOTULSKY, Nature 17s, 1055 {1956). 
8 PH. Fnssns and A. PAPASPYROU, Science 126, 199 (1957). 
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183, 30 (1959). 
lo F.VELt.A, J.A.M.AGER, and H.LEHMA~N, Naturet83,  31 (1959). 
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I t  is n o t  un l ike ly  t h a t  t h e  a s soc ia t ion  of t h e  f ac to r s  
for T h a l a s s e m i a  a n d  for  ab sence  of g lucose -6 -phospha t e  
d e h y d r o g e n a s e  a c t i v i t y  in  e r y t h r o c y t e s  p r e s u m a b l y  pre-  
sen t  in  t h e  famil ies  s t u d i e d  b y  MARCOLONGO was  Io r tu i t i -  
ous, s ince b o t h  T h a l a s s e m i a  a n d  F a v i s m  a re  c o m m o n  
f indings  in  Sard in ia .  T h e  p resence  of t h i s  de fec t  in  3 o u t  
of t h e  6 cases of H e m o g l o b i n - H  disease  s t ud i ed  is in te r -  
es t ing,  p a r t i c u l a r l y  in  v iew of t he  f i nd ing  t h a t  absence  of 
g lucose -6 -phospha te  d e h y d r o g e n a s e  a c t i v i t y  was  found  
in 2 .22% of 225 h e a l t h y  Chinese  ma le  b lood  donor s  a n d  
in 2 .63% of 76 Chinese  ma le  n e w - b o r n s  s t ud i ed  (VELLA). 
Absence  of  t h i s  e n z y m e  in  some  cases  of H e m o g l o b i n - H  
disease m a y  e x p l a i n  t h e  s eve r i t y  of hemolys i s  occasion-  
a l ly  seen  in some pa t i en t s .  

F.  VELLA 

Department o/ Biochemistry, Faculty o/Medicine, Uni- 
versity o/Malaya in Singapore, September ]d, 1959. 

Rdsumd 
L ' a c t i v i t 6  de  la  g lucose -6 -phospha t e  d6hydrog~nase  

& a i t  no r rna le  d a n s  les 6 r y t h r o c y t e s  o b t e n u s  de  su j e t s  
a t t e i n t s  de  Tha l a s s6mie  (ma jeu re  ou mineure )  d ' H 6 m o -  
globine E - Tha l a s s6mie  e t  d a n s  des ~ r y t h r o c y t e s  conte-  
n a n t  u n e  v a r i & 6  d ' h 6 m o g l o b i n e s  ano rma le s .  Chez t ro is  
des six su je t s  a t t e i n t s  d ' H 6 m o g l o b i n e  H - Thalass6mie ,  
la g lucose -6 -phospha t e  d6hydrogbnase  & a i t  absen te .  

E f f e c t  o f  T e s t o s t e r o n e  o n  t h e  N u c l e a r  V o l u m e  

o f  E x o r b i t a I  L a c r i m a l  G l a n d s  o f  t h e  W h i t e  Rat  

( G l a n d u l a  l a c r i m a l i s  p r a e p a r o t i d e a )  

R e c e n t  s tud ies  h a v e  d e m o n s t r a t e d  t h a t  t he  e x o r b i t a l  
l ac r imal  g lands  ( L o e w e n t h a l '  g lands)  of t he  wh i t e  r a t  pre-  
sen t  a s exua l  d i m o r p h i s m  a n d  t h a t  t h e i r  m o r p h o l o g y  
undergoes  mod i f i ca t i ons  a f t e r  c a s t r a t i o n  a n d / o r  admin i s -  
t r a t i on  of  ma le  sex h o r m o n e s  (GA~E ~; BAQUICHE ='3 ; DU- 
COMMUN et al.4). Simi la r  o b s e r v a t i o n s  were  m a d e  b y  
o thers ,  who  h a v e  h o w e v e r  e r roneous ly  cons ide red  th i s  
g lands  as  a p a r o t i d  g land ,  or  as a p a r t  of it, owing  to  t he  
close t o p o g r a p h i c a l  r e l a t i onsh ips  b e t w e e n  these  two s t ruc-  
tures  (PARHON et al.5; CAVALLERO a n d  PINI~). 

C a r y o m e t r i c  s tud ies  on  e x o r b i t a l  l a c r ima l  g l ands  of 
the  r a t  h a v e  b e e n  p u b l i s h e d  b y  COLLIN a n d  FLORENTIN 7, 
COLLIN a n d  GRUJIC 8 a n d  TEIR 9. However ,  in  these  re- 
searches  t h e  a t t e m p t  was  m a d e  to  d e t e r m i n e  t h e  va r i a -  
b i l i ty  of t h e  n u c l e a r  v o l u m e s  a n d  t h e i r  d i s t r i b u t i o n  in  
n o r m a l  cond i t ions .  Converse ly ,  i t  h a s  b e e n  ou r  a im  to  
e s t ab l i sh  w h e t h e r  c a s t r a t i o n  a n d / o r  a d m i n i s t r a t i o n  of 
t e s to s t e rone  p r o p i o n a t e  in  t h e  ma te  r a t  is c a p a b l e  of  
induc ing  changes  in t he  nuc l ea r  vo lumes  of L o e w e n t h a l ' s  
glands,  in  o rde r  to  give f u r t h e r  s u p p o r t  to  the  sugges ted  
r61e of these  g l ands  as a t a r g e t  o rgan  of ma le  sex ho rmones .  

T w e n t y  a d u l t  ma le  wh i t e  r a t s  of the  same  s t ra in ,  a b o u t  
two m o n t h s  old a n d  we igh ing  150-200 g were e m p l o y e d ;  
they  were  fed a s t a n d a r d  d i e t  a n d  h a d  f lee access to  wate r .  

Two  e x p e r i m e n t a l  g roups  of a n i m a l s  were  cons ide red :  
the  f i r s t  one  was  composed  of  i n t a c t  ra t s ,  w i t h  a n d  wi th -  
ou t  t e s t o s t e r o n e  t r e a t m e n t ;  in  t he  second  set ,  c a s t r a t e d  
rats, u n t r e a t e d  a n d  t r e a t e d  w i t h  t h e  h o r m o n e ,  were 
examined ,  t he  o r c h i e c t o m y  h a v i n g  b e e n  pe r fo rmed  60 days  
before t he  b e g i n n i n g  of t h e  e x p e r i m e n t .  Tes to s t e rone  pro-  
p iona te  was  g iven  s u b c u t a n e o u s l y ,  d issolved in Tween  80, 
1 m g  da i ly  for 20 days .  

A t  t h e  en d  of t h e  e x p e r i m e n t a l  pe r iod  t h e  a n i m a l s  were  
ki l led b y  d e c a p i t a t i o n ;  t h e  e x o r b i t a l  l a c r ima l  g l a n d s  were  
r e m o v e d ,  f ixed in B o u i n ' s  fluid,  a n d  e m b e d d e d  in pa ra f f in .  
N u c l e a r  v o l u m e s  were m e a s u r e d  in 10 tz sect ions ,  s t a i n e d  
w i t h  h e m a t o x y l i n - e o s i n .  F o r  t h e  m e a s u r e m e n t s ,  o n l y  re-  
gu la r  nuc le i  were selected,  300 nucle i  for  e ach  g land ,  a n d  
t w o  p e r p e n d i c u l a r  d i a m e t e r s  m e a s u r e d  a t  2000 magn i f i ca -  
t ion.  T h e  v o l u m e  V of t h e  nuc leus  was  ca l cu la t ed  b y  
m e a n s  of t h e  f o r m u l a :  

V = ~/6 [D 1 + Dzja/2, 

where  D~ a n d  D 2 a re  t h e  two  n u c l e a r  d i a m e t e r s  cons idered .  
T h e  va lues  were  g ro u p ed  in  to  s ix  classes,  s t a r t i n g  f rom 
a v o l u m e  of less t h a n  120 V s up  to  a v o l u m e  of more  t h a n  
700 tx 3, a n d  t h e  re la t ive  p e r c e n t  f r e q u e n c y  was  ca lcu la ted .  
T h e  fol lowing n u c l ea r  classes were  e s t a b l i s h e d :  A = 
< 120 ~3; B = 121--199 ~ta; C = 200-299 ixa; D = 300 to  

4 4 9 ~ a ; E =  450-699  ~ Z ; F =  > 700[z a. 

T h e  resu l t s  of t h e  e x p e r i m e n t s  are s h o w n  b y  h i s t o g rams .  
F igu re  1 refers  to i n t ac t ,  u n t r e a t e d  an ima l s ;  i t  a p p e a r s  
t h a t  n o r m a l l y  t h e  h i g h e s t  inc idence  of t h e  n u c l e a r  v o l u m e s  
falls in  t h e  class  b e t w e e n  200 a n d  299  pt 3 (mean  nuc lea r  
v o l u m e  279~ts). U n t r e a t e d  ra ts ,  c a s t r a t e d  two  m o n t h s  
ear l ier ,  p r e s e n t  a wide d i spe r s ion  of n u c l e a r  vo lumes ,  as  
s h o w n  b y  F igure  2, t h e  h ighes t  inc idence  be ing  a t  a lower 
level  t h a n  in i n t a c t  a n i m a l s  (mean  nuc lea r  v o l u m e  320 ~0). 
F i g u r e  3 a n d  4 refer  to  t e s t o s t e r o n e - t r e a t e d  r a t s ;  t h e y  
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