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trary, man in a temperate climate is approaching 
the extreme range of adaptation to cooler conditions 
-that is, maximum adaptation to cold. It follows 
that it is fruitless to attempt to demonstrate profound 
physiological changes in temperate man on exposure 
to severe cold because, the greater part of the possible 
adaptation in this direction having already been made 
in a temperate climate, any further changes must 
necessarily be small. 
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Extra-Regional Oocytes in Teleosts 
THE occurrence of extra-regional oocytes has been 

described by several authors in many species of 
vertebrates1 2 • Most of these cases related to the 
genital and the caudal region. 

We have observed extra -regional oocytes in t,hc 
following species: Phenacogrammus interruptus, 
Chaetodon capistratus, Abramites microcephalus, 
Ballistes undulatus, Botia modesta, Cottus gobio and 
Barbus gelius. These cases are summarized in Table 1. 
In general, the cells h ad the characteristic oocyte 
structure, namely, granular cytoplasm, oolemma, 
nucleus with several nucleoli. 

The presence of extra-regional oocytes is closely 
related to the migration of the primordial germ cells. 
Obviously certain cases may provide important data 
on the mechanism of the migration. 

For the three major theories relating to the migra
tion of the primordial germ cells we refer to the 
publication of Johnson•, who observed an amreboid 
movem ent in the germ cells of the black bass . 

Newth 3 stated that in Lace1·tilians the migration of 
the primordial germ cells to the gonadal ridges occurs 
by a definite route. This t ype of migration has 
already been known for a long time in lizards and in 
Sphenodon. 

Concerning our case of extra-regional oocytes in 
the brain of Abramites it may be difficult for the 
primordial germ cells to reach the brain (mesen
cephalon) by Johnson's• first two types of migration, 
for this would involve crossing a great number of 
obstacles and carrying the cells a long distance. Like 
the extra-regional oocytes in the brain of Cirrhina 
reba•, it is therefore very likely that in this case the 
migration of the germ cells takes place via the 
vascular route as in Sphenodon, the Lacertilians and 
the birds. These oocytes might have been lost while 
they traversed the brain region during their migra
tion, after which they could settle in the brain tissue. 

The case of the lordotic B otia suggests that the 
presence of the extra-regional oocytes and the de
generation of these cells are a consequence of the 
embryological disturbances in the caudal region. It 
is possible that these processes have passed to 
abnormal places. 

It is noteworthy that in the case of Ballistes 
nucleolar extrusion was observed. The tumour in 
Barbus shows that migrated extra-regional oocyte1, 
which have migrated can proliferate under certain 
circumstances. 
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Conversion of Carbon-14 Dioxide to Starch 
Glucose during Photosynthesis by Spinach 

Chloroplasts 
THE distribution of carbon-14 in the glucose moiety 

of sucrose, glucose phosphate and starch formed from 
carbon-14 dioxide during short-time photosynthesis 
in Chlorella and the leaves of higher plants has been 
shown to be asymmetric1 • It was proposed that either 
glucose was not formed by t h e condensation of two 

Table 1. CASES OF EXTRA-REGIONAL OOCYTES IN TELEOSTS 

1

- .. Xuclci of th<: i 
Species Localization of the Extra-regional extra-regional : R emarks 

I oocytes oocytes 
I 

oocytes I 
1. _P_l_,e_na- cog_r_a_m_m_u_s_in-te_r_,-u_p_t_u_.s1 lntermuscular conncc_t_i\_·e-t-is-s-ue_o_f ,;-S-m_a_l_l,-n-1e-d-ium-sized and large types; I Several nucleoli :· Externally no 

(length 69 mm.) the caudal region infiltration of some large oocytes I i peculiarities 
by strands of connective tissue I 

Chaetodon capistratus Intermuscnlar connective tissue of 1Ie<lium-sized and large types ; some Several nucleoli i Externally no 
I pcculia.ri ti es (length 78 mm.) the caudal region oocytes degenerated 

.Abramites microcephalus Brain (rnesencephalon) Small and medium-sized types, some- Several nucleoli 
I 

Externally no 
peculiarities (length 53 mm.) times attached to the brain tissue; 

infiltration of some medium-sized 

Ballistes undulatus 
(length 83 mm.) 

Botia mrxksl,a, 
(length 89 mm.) 

Cottus gobio 
(length 241 mm.) 

Barbus gelius 
(lengl,h 70 mm.) 

Intcrmuscnlar connective tissue of 
the caudal region 

Intcrmuscular connective tissue of 
the caudal region 

l nt.ermuseular connective tissue of 
the caudal region 

Caudal region 

oocytes by strands of nervous tissue 
Sm:ill, medium-sized and large types 

Small and rocdimn•sizcd types; some 
oocytes degenerated but not infil
trated by strands of connective 
tissue 

Small , medium-sized and la rge types 

No true extra-regional oocytcH, 
probably dcvclopc<I to granulosa 
cell tumour 

Several nucleoli, ·1 Externally no 
sometimes nuc- peculiarities 

s!~~}~1 ~i:;;;~~nn! Lordosis 

Several uucleoli Externally no 
peculiarities 

[rregula.r. 
nodular 
tumour 
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