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t isch sich ve rmehrenden  amicronucle~ren  Cil iaten und  fiir 
Mitosen. *l, 

E ine  Schwier igkei t  s tel l t  sich bei Auswer tung  solcher 
Datenser ien  ein. Wie  F igur  2 zeigt, g ib t  es offenbar  
Mischver te i lungen mi t  une rwa r t e t  h/~ufigen Zellen, die sich S~ 
nur  sehr  l angsam vermehren .  In  unserer  Dars t e l lung / ius -  ~O 
sern sie sich in einer sys temat i schen  Abweichung  yon der  70 
Geradl inigkei t .  Auch  KUBITSCHEK ha t  auf  sie hinge- rio 
wiesen s. Sic deu t en  sich mehr  oder  weniger  s ta rk  an  bei  5~ 
Ver te i lung  1, 3 und 4 in F igur  2, aber  auch  bei anderen  ~0 
publ iz ier ten  Serien 2,x°. Diese Zel lgruppe dtirfte wei tge-  ZO 
hend mi t  der aus au torad iographischen  Un te r suchungen  
erschiossenen ,non-pro l i fe ra t ing  f rac t ion~n,  ~ bei T u m o r -  ~0 
en i ibere ins t immen.  

Der  logar i thmisch-normalen  Ver te i lung  der  Genera-  
t ionszei t  ist  auch  bei  h i s tometr i schen  Bes t immungen  
Rechnung  zu tragen.  Da  anzunehmen  ist, dass die jewei-  
l igen Mi t te lwer te  den gleichen Ver te i lungs typ  besitzen, 
sind H~iufigkeitswerte ftir Mitose- und Amitose-Bi lder  als 
Ausdruck  mi t t l e re r  Genera t ionszei ten  bei ihren Logar i th -  
menwer t en  ais normalver te i t t  anzunehmen ,  wie berei ts  
die prakt i sche  E r f a h r u n g  gezeigt  h a t  z~,z*. 
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Fig. 1. Verteilung der Generationsrate 11T. Kurve 1: "E. coli B/r 
1 8  naeh 8, Kurve 2 : Tetrahymena pyri/ormls HS nach . 
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Fig. 2. Verteilung der Generationszeit T, dargestellt im Wahrschein- 
lichkeitsnetz mit logarithmisch geteilter Abszisse. Die Zahlen in 
Klammern geben die Anzahl der Messwerte an. Kttrve 1, E. cell B]r 
nach 5, Kurve 2, Tetrahymena py~i]ormis HS naeh Is, Kurve 3, 
Ratten-Sarkom S 611 nach 8, Kurve 4, mensehliche Amnionzellcn 

nach xs. 

Summary. By appl ica t ion  of t he  logar i thmic-normal  
d is t r ibut ion  of the  genera t ion  t ime  T, it  is conf i rmed tha t ,  
in con t ras t  to  the  1 /T-dis t r ibut ion ,  the  dev ia t ion  does 
n o t  depend  on the  size of t h e  mean.  
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S p e r m i o g e n e s i s  in  H i b e r n a t i n g  G o l d e n  
H a m s t e r s  

The  inves t igat ions  by  WELLS x and FOSTER, ]FOSTER 
and ~¢IEYER 2 in Citetlus tridecemlineatus, and  of KAYSER 
and ARON 8 in Crioetus cricetus h a v e  demons t r a t ed  t h a t  
gonadal  ac t iv i ty  shows a seasonal cycle which  is no t  
inf luenced by  hibernat ion.  Af te r  a period of rest, spermio-  
genesis s tar t s  again  in t he  ear ly  mon ths  of t he  y e a r  even  
when  the  an imal  is still h ibernat ing .  A funct ional  maxi -  
mum,  however ,  is only  a t t a ined  af ter  emergence  f rom the  
le thargic  s tate .  

A recent  s t u d y  of h iberna t ion  p h e n o m e n a  in t he  golden 
hams te r  (Mesocricetus auratus), using pai red  observa t ions  
in h iberna t ing  and non-h iberna t ing  specimens,  p rov ided  
the  o p p o r t u n i t y  to inves t iga te  more  closely, and in di rect  
compar ison  wi th  t he  normal  s tate ,  spermiogenesis  dur ing  
hibernat ion,  The  resul ts  to  be presented  in this  repor t  

revea l  a d is t inc t  in terference of the  l e tha rgy  wi th  spermio-  
genesis. 

Adu l t  golden hamsters ,  aged 2-4 months ,  were  grouped 
in pairs  on the  basis of equal  body  weights.  These weights  
ranged f rom 80-130 g. One hams te r  was chosen a t  r a n d o m  
f rom each  pair  and t ransfer red  to  a cold e n v i r o n m e n t  
(6-11 °C). The  o ther  animals  were kep t  a t  room t empera -  
ture~ va ry ing  f rom 21-23 °C. T h e y  were caged separate ly ,  
suppl ied wi th  food and  wa te r  ad  t ib i tum and  exposed to  
2 h of l ight  daily. The  expe r imen t  s t a r t ed  on t h e  1st 
November .  
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The major i ty  of the animals kept in the cold (78%) 
entered hibernation in the second half of December. From 
this t ime through the middle of March, one pair of ham- 
sters was sacrificed by decapitation on any given day. 
This was done only when the cold-exposed partner had 
hibernated a t  least 16 h (but less than 24 h) following a 
period of act ivi ty  on the preceding day. The weight of the 
body and tha t  of the testes were determined. The testes 
were fixed in Susa for 48 h and serially sectioned a t  5/~. 
The microscopical sections of the left testis were stained 
with the Pas-Ehr l ich  hematoxyl in  - light green pro- 
cedure. 

Left testis weight in relation to the body weight (g/100 g} and the 
categories of the histological pictures 

Control hamsters Hibernating hamsters 

No. Relative Classifi- No. Relative Classifi- 
weight cation weight cation 

57 0.198 III 39 0.234 II 
55 0.137 II 52 0.098 I 
13 0.317 III 5 0.441 III 
46 0.400 III 36 0.235 II 
6 0.221 III 38 0,299 II 

21 0.674 III 28 0.303 II 
9 0,618 III 48 0.292 I[ 

49 0.473 III 1 0.357 II 
70 0.271 Ii i  31 0.339 II 
34 0.475 III S0 0.302 III 
42 0.53I III 7 0,697 III 
26 0.862 IV 17 0.502 If 
43 0.456 III 61 0.374 II 
60 0.266 I l l  24 0,518 III 
19 0.506 I I I  15 0.626 I I I  
66 0.801 IV 23 0.792 III 
41 0.665 III 14 1.174 tV 
67 0.448 III 16 0.558 III 
59 0.588 III 65 0.847 III 
27 1.576 IV 54 1.132 IV 
56 0.763 IV 4 1.007 III 
47 1.297 IV 20 0.878 III 
12 0.808 IV 50 0.422 III 
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Relative weight and classification of the microscopical picture of the 
left testis of control ( . ) and hibernating (---)  golden hamsters. 
A: lower limit category I II, control hamsters; B: lower limit category 
III, hibernating hamsters; C: lower limit category IV, control 
hamsters; D: lower limit category IV, hibernating hamsters. O, 

category I; i ,  category II; A, category III; ,Ig, category IV. 

The left testis'  weights are presented in the Table and 
the Figure. The weights are expressed as percentages of 
the final body weights. From the data  it is evident that ,  
under the circumstances of the experiment,  the testis in 
both groups was in a state of regression in December, but  
underwent a steady growth in the following 3 months. 
The regression of the testis is a normal occurrence in 
December, but  the short daily light periods may  have had 
some additional influence (HoFFMA~ and REIT~R4). How- 
ever, the growth of the testis in the following months 
indicates firstly tha t  short daily light periods do not  
prevent  a reactivation of the testis, and secondly tha t  
hibernation does not  interfere with testis growth in the 
later months. In this respect, therefore, the golden ham- 
ster does not  differ from the other hibernators mentioned 
above. 

Microscopically, the growth of the left testis was re- 
flected by the act ivat ion of the germinal epithelium. In 
the completely inactive state (hamster No. 52), the 
germinal epithelium contained merely cells of Sertoli and 
spermatogonia. The lumen of the seminiferous tubules 
was closed and the apices of the Sertoli's cells touched 
each other, The revival of gonadal act ivi ty  was indicated 
by the formation of spermatocytes and spermatids, 
which eventually resulted in the appearance of sperma- 
tozoa. For  a detailed description of spermiogenesis in the 
golden hamster the reader is referred to the publication 
of CLERMONT 6 

In order to enable a correlation between the relative 
testis weight and the degree of testicular activity,  the 
microscopical aspects of the testis were divided into 4 
categories according to the diversity of the cell types in 
the germinal epithelium (the Sertoli cells not  included): 
ca tegory I, spermatogonia only; category II ,  sperrnato- 
gonia and spermatocytes;  category I I I ,  spermatogonia, 
spermatocytes and spermatids; and finally category IV, all 
cell types including spermatozoa present. The results of 
the classification are also listed in the Table. I t  is apparent  
tha t  category I did not  occur in the controls, whereas 
only 1 testis met  the requirements of category II.  16 out  
of the 23 animals fell into category I I I ,  and the presence 
of spermatozoa in the remainder indicated category IV. 
The lower limit for the relative weight of the left testis in 
category IV was 0.763 g/100 g, that  of category I I I  0.198 
g/100 g. The only testis representing category I I  weighed 
0.137 g/100 g. The relative testis weights in the 3 cate- 
gories did not show any overlap. 

The microscopical picture in the hibernating animals, 
when correlated to the relative organ weight, was not 
equivalent  to tha t  in the controls. One testis (hamster 
No. 5), weighing 0.098 g/100 g, showed the histological 
characteristics of category I. Category I I  was present in 
9 animals, the lower limit of relative testis weight being 
0.234 g/100 g. Category I I I  was found in 11 cases, the 
lowest relative testis weight being 0.302 g/100 g. Only 2 
testes reached category IV, here the lower limit being 
1.132 g/100 g. The weight ranges of categories I I  and I I I  
overlapped slightly. 

F rom the results of the histological study, the following 
conclusions can be made. In the hibernating hamsters, 
the formation of spermatocytes, spermatids and sperma- 
tozoa is slowed down as compared with tha t  in the control 
testes of the same relative weight. This is clear both from 
the upwards shift of the lower limits of the relative weight 
in the 3 defined categories, and from the much higher 
frequency of category I I  in the hibernating hamsters. 

4 R. A. HOVFMAN and R. J, REITER, Science 148, 1609 (1965). 
s y. CLERMONT~ Revue can, Biol. i3, 208 (1954). 
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Hiberna t ion ,  therefore,  interferes  w i th  spermiogenesis  by  
a r e t a rda t ion  of cell d i f ferent ia t ion.  Cell prol i fera t ion  
seems to  be independent ,  because no difference in tes t i s  
g rowth  be tween  the  2 groups of animals  was observed.  I n  
general,  an increase in t he  test is  weight  can  be due  e i ther  
to cell prol i fera t ion  or  to a l iquid  re tent ion,  which m a y  
be  a t t r i bu t ed  to  a rise in the  osmot ic  pressure  in the  
tubules.  Swelling of t he  l a t t e r  kind, however ,  is only  seen 
when  the  p roduc t ion  of spe rmatozoa  is m a x i m a l  and when  
the  seminal  vesicles are enlarged. Such a s ta te  of spermio-  
genic ac t i v i t y  was only  found in t he  2 cont ro l  hamste rs  
wi th  the  heav ies t  testes  (hamsters  Nos. 27 and 47)° As 
was a l ready  shown, such a max ima l  ac t i v i t y  canno t  be 
reached,  dur ing  h iberna t ion  (WELLS 1). 

The  discrepancy be tween  cell prol i fera t ion and cell 
d i f ferent ia t ion  in the  germinal  ep i the l ium of t he  testis, 
wi th  regard to the  influence of h ibernat ion,  possibly ex- 
presses a d i f ferent  endocr ine  balance.  An analysis  of 

hypophysea l  and thyro ida l  microscopical  s ta tes  is in pro-  
gress now in an  a t t e m p t  to reveal  differences be tween  
cont ro l  and h ibe rna t ing  hamste rs  a t  the  endocr ine  level,  

Zusammen/assung. Vq/ihrend einer  Per iode  von  Dezem-  
be t  bis M/irz wurden  yon  Goldhams te rn  im Winte rsch la f  
und  gleichzeit ig yon  Kont ro l l t ie ren ,  die bei  Z immer-  
t e m p e r a t u r  geha l ten  wurden,  die l inken Testes  unter-  
sucht .  Aus der  Kor re la t ion  zwischen dem his tologischen 
Bi ld  und dem re la t iven  Organgewich t  ging hervor,  dass 
der  Winte rsch la f  keinen Einfluss  auf  die Pro l i fe ra t ion  der  
Zellen des Keimepi the l s  hat ,  dass sic aber  die Differen- 
z ierung dieser Zellen verz6gert .  

J.  H.  SMIT-VIS and M. A. AKKERMAN-BELLAART 

Anatomical-Embryological Laboratory, University of 
Amsterdam (The Netherlands), 77tk Apri'l 7967. 

Persistence of  a G r o w t h  H o r m o n e - L i k e  Antigen 
in Organ Cultures of Human Placentas 

The  h u m a n  p lacen ta  conta ins  a subs tance  (human 
p lacenta l  factor,  H P F  1) t h a t  is ant igenical ly  re la ted to 
h u m a n  p i tu i t a ry  g rowth  ho rmone  (HGH).  The  ac t ive  
componen t  in ex t rac t s  of h u m a n  p lacen ta  has been 
var ious ly  named  'p lacen ta l  lac togen '  s, 'chorionic g rowth  
hormone-prolac t in 'S  and ' g rowth  hormone- l ike  sub- 
s tance '  4. 

This  paper  reports  our  immunof luorescence  (IF) studies 
on the  persis tence of H P F  in organ cul tures  of 11 normal  
p lacentas  (gestat ional  ages 12-40 weeks). Norma l  villi  
were dissected under  sterile condi t ions  f rom 2 ful l - term 
p lacen tas  col lected af ter  spontaneous  vagina l  de l ivery  and 
f rom the  o ther  p lacentas  af ter  caesarian sect ion or 
hys te ro tomy.  E x p l a n t s  (2-3 m m  8) of the  p lacenta l  vill i  
were main ta ined  in a chemical ly-def ined med ium (T.C. 
199) wi th  a s imple organ  cu l ture  t echn ique  ~. Represen t -  
a t ive  explan ts  f rom each p lacenta  were  f ixed in 4~/o 
neut ra l  buffered fo rmaldehyde  in saline af ter  cul ture  for 
I, 3, 5, 7, 10, 12, 14 days  and 3, 4, 5 and  6 weeks in vi t ro.  
The  histological  appearances  of the  t rophoblas t  in our  
organ cultures,  a l though s l ight ly  modified,  indica ted  t h a t  
the  tissue is l iving;  this conclusion was suppor ted  by  the  
repor t  of D N A  synthesis  in cy to t rophob las t  nuclei  in 
s imilar  organ cul tures  s and by  evidence of glucose con- 
sumpt ion  by  the  exp ian t s  s, 

The  indirect  I F  s taining t echn ique  has been described 
p rev ious lyL In  the  first  stage, the  sect ions were t rea ted  
wi th  a goat  an t i serum to the  RABEN 8 prepara t ion  of H G H  
or  wi th  non - immune  goa t  se rum and 0 .15M NaCl as 
controls ;  f iuorescein-conjugated rabb i t  an t i -goa t  IgG 
serum was used in the  second stage. The  I F  s ta ining of 
organ-cul tured  explan ts  of h u m a n  p lacen ta  was repro- 
ducible  as consis tent  results  were ob ta ined  on s taining 
sections of each block on 3 separa te  occasions wi th  ant i  
H G H  serum and the  controls.  The  specifici ty of this an t i  
H G H  serum in I F  s ta ining of normal  uncu l tu red  h u m a n  
p i tu i t a ry  gland and  p lacen ta  has been character ized 
prev ious ly  I,~,9. Never the less  i t  was essential  to  demon-  
s t ra te  t h a t  s ta in ing of organcul tured  p lacen ta  was also 
immunolog ica l ly  specific:  the  exper iments  to  de te rmine  
this  I0 were per fo rmed  on sections of 3-, 5- and 7-day 
exp lan t s  of 2 p lacen tas  f rom each t r imes te r  wi th  the  

me thods  descr ibed previous ly  7. The  findings were in 
comple te  concurrence  wi th  those  of prev ious  exper iments  
in which the  immunologica l  specif ici ty of the  I F  s ta ining 
sys tem had been  establ ished L 

The  sections were  examined  independen t ly  by  bo th  of 
us, w i thou t  prior  knowledge of the  se rum used, and H P F  
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lo Firstly, we showed that the staining capacity of the anti HGI-I 

serum diluted 1[i s in saline (as used throughout this investigation) 
was removed by absorption with acetone-dried powders of human 
pituitary and placenta (approximately 100 mg]ml), with RABEN s 
preparation of human pituitary growth hormone (4 mg/ml) and 
with FRIESE~11 extract of human placenta (4 mg/ml); absorption 
with acetone-dried powders of other human organs (adult liver, 
heart, kidney and spleen, and foetal brain, liver, spleen and skin) 
(approximately 100 mg/ml), purified human pituitary adreno- 
corticotrophic hormone (ACTH) prepared by the method of 
CURmE and DAVIES li (4 mg]ml), purified human urinary gonado- 
trophins (4 mg/ml) or human IgG (4 mg]ml) did not remove the 
staining capacity. Secondly, the anti HGH serum was fraetionated 
by chromatography on DEAE Sephadex and various fractions 
were u~ed separately as the first stage in the IF staining; bright 
staining was obtained with the IgG fraction only. The active 
principle is, therefore, an immunoglobulin. Thirdly, it was showrl 
in absorption experiments (50 mg absorbant]ml) that the staining 
capacity of the fluorescein-conjugated anti-goat IgG serum could 
be removed by treatment with goat IgG (prepared by DEAI~ 
Sephadex chromatography of normal goat serum) but it was not 
affected after treatment with other fractions of goat serum, human 
IgG or rabbit IgG. 

12 H. FRIESEN, Endocrinology 76, 369 (1965}. 
x~ A. R. CURmE and B. M. A. DAVIES, Acta endocr,, Copenh. 42, 69 
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