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Primary Division Ratio of Umbilical  Arteries and Vein of the Human Placenta in Abnormal  States 
of Pregnancy and Development 

Umbil ica l  vessels on the  chorial surface of the  h u m a n  
p lacen ta  divide  in to  p r ima ry  divisions,  the  n u m b e r  of 
which  ranges  f rom 2-5L I t  has  been  shown t h a t  in 
p lacen tae  f rom cases w i th  normal  p r egnancy  and  develop-  
ment ,  t he  umbil ical  ve in  has  one division more  t h a n  
those  of t he  ar ter ies  2. In  cer ta in  abno rma l  s tates ,  e,g. 
mul t ip le  p r e g n a n c y  and  abnormal i t i es  of deve lopment ,  
th i s  ra t io  is reversed,  i.e. ar ter ies  have  one division more  
t l ian  t h a t  of t he  vein 3. This reversa l  of p r i m a r y  division 
ra t io  has  been  regarded  as a ' P a r a m e t e r  of s t ress '  of t he  
a n a t o m y  of foetal  blood vessels of t he  p lacenta ,  which  
slows down  the  c i rculat ion for fac i l i ta t ing exchanges  

a s ignif icant  associat ion wi th  incidence of mul t ip le  
p regnancy  and  deve lopmen ta l  defects,  whi le  t he  ra t io  is 
no t  a l te red  s ignif icant ly  in p r e m a t u r i t y ,  p l acen ta  p rev ia  
and  hydramnios .  

The above  f indings suggest  t h a t  reversal  of p r i ma ry  
division ra t io  represents  a selective e longat ion of t he  
ar ter ia l  bed,  represen t ing  an increased b ranch ing  a t  t he  
h ighes t  levels, w i t h o u t  a c o n c o m i t a n t  e longat ion of t he  
venous  bed. I t s  associat ion wi th  increased tor tuos i t ies  
of ar ter ies  and an a p p a r e n t  widen ing  of cal ibre suppor t  
t he  above surmise.  Consequent ly ,  i t  con t r ibu tes  t owards  
a slowing of t he  blood s t r eam in such condi t ions  4. 

Primary division ratio of arteries and veins 

Entity V > A V = A vein and V ~ A Total Individual Signifi- 
vein more artery equal vein less X 2 value eanee 

Normal 79 (47.30) 71 (42.52) 17 (10.18) 167 (100.00) - - 
Prematurity 27 (50.94) 23 (43.40) 3 (5.66) 53 (100.00) 1.17 d.f.1. - 
Placenta previa 15 (55.56) 8 (29.62) 4 (14.82) 27 (100.00) 0.44 d.f.1. - 
Twins 59 (39.60) 57 (38.25) 33 (22.15) 149 (100.00) 7.70 d.f.1. P<0.01 
Hydralimios 60 (51.72) 39 (33.62) 17 (14.66) 116 (100.00) 1.24 d.f.1. - 
Abnormal development 46 (38.98) 44 (37.29) 28 (23.73) 118 (100.00) 7.39 d.f.1. P <  0.01 
Hydramnios and 18 (39.13) 16 (34.79) 12 (28.08) 46 (100.00) 8.71 d.f.1. P<0.01 
abnormal development 
Total 304 258 114 676 

across t he  p lacen ta l  barrier.  The p resen t  commun ica t i o n  
is d i rec ted  t owards  e labora t ing  the  man i fes t a t ion  of th is  
p a r a m e t e r  in va r ious  abno rma l  s ta tes  of p r egnancy  and  
deve lopment .  

509 p lacen tae  of cases wi th  abnorma l  p regnancy  or 
d e v e l o p m e n t  (p rema tu r i t y  53, p lacen ta  p rev ia  27, mul-  
t ip le  p r e g n a n c y  149, h y d r a m n i o s  116, deve lopmen ta l  
defects  118 and  coexis t ing h y d r a m n i o s  and  deve lopmen ta l  
defects  46) have  been  sub jec ted  to  in ject ion corrosion 
prepara t ions ,  us ing a con t inuous  in ject ion of 10-15% 
solut ion of cellulose ace ta t e  bu te r i t e  in acetone,  wi th  
pressures  wi th in  physiological  l imits.  The umbil ica l  vein 
m a y  have  more,  equal  or lesser divis ions t h a n  the  um-  
bilical a r tery .  Cases, where  vein  has fewer p r i m a r y  divi-  
sions t h a n  the  ar tery ,  have  been  regarded  as abnormal .  
"this abno rm a l  man i f e s t a t i on  in d i f fe rent  clinical ent i t ies  
has  been  ana lyzed  in compar i son  wi th  s imilar  observa-  
t ions  on 167 normal  p lacen tae  by  means  of Chi square  test .  

The re la t ive incidence of the  d i f fe rent  p r ima ry  division 
rat ios  in var ious  clinical s ta tes  is p resen ted  in the  Table.  
I t  shows t h a t  t he  reversal  of p r i m a r y  divis ion ra t io  bears  

Zusammen/assung. Es wird  gezeigt  , d a s s  die Verzwei-  
gungen  der  Nabelsehnurgef~sse  am 13bergang auf die 
Memb ran a  chorii  bet  Zwil l ingsschwangerschaf ten ,  Fehl-  
b i ldungen des Fe tus  sowie be im H y d r a m n i o n  s ignif ikante  
Abweichungen  von  der  Norm zeigen. 
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Cycloheximide-Induced Ultrastructural Changes 

I t  is known  t h a t  cyc loheximide  has a general ly  inhibi-  
t o r y  effect  on p ro te in  synthesis1,  2. S tudy ing  corticos- 
te ro id  syn thes i s  in ra t s  t r ea t ed  wi th  cycloheximide,  a 
c o m p o u n d  know to inh ib i t  p ro te in  synthesis ,  a rap id  
decrease in t he  ra te  of s teroid  p roduc t ion  has been  ob- 
served wi th  an  increase in the  free cholesterol  con t en t  of 
the  adrena l  cortex3,4. Adrenocor t i co t rop ic  ho rmo n e  
(ACTH), admin i s t e red  a f te r  cycloheximide,  was  found  
fu r the r  to  increase t he  free cholesterol .  H a v i n g  found  
t h a t  A 5-pregnenolone in tensi f ied  s teroid  synthesis ,  the  
au thors  concluded t h a t  the  free cholesterol  --~ pregne-  
nolone process  was inhibi ted .  A s t u d y  of t he  cyc loheximide  

in the Adrenal Cortex of the Rat 

effect  on pancrea t i c  and  hepa t ic  u l t r a s t ruc tu re  has  
r ecen t ly  appeared  5. The pr incipal  changes  were the  pre- 
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sence of nucleolus-like s t ructures  in the  cy top lasm and 
collections of r ibosomes in 'hook-l ike '  configurat ions of 
the  endoplasmic ret iculum. 

The purpose of our present  s tudy  was to examine  the  
ultrastruc~ural  changes  of the  adrenal  cor tex  associated 
wi th  the  rapid  sequence of b iochemical  events  which 
followed the  adminis t ra t ion  of cycloheximide.  

Vv'istar rats  weighing about  180g  were d iv ided into 
4 groups, each conta ining 6 male  a n d  6 female ~nimals, 
and in~ected i.p. wi th :  0.6 ml  of isotonic saline followed 
20 min  la ter  by  0.2 ml  of isotonic saline (control group) ; 
0.005 g of cycloheXimide followed 20 min  la ter  by  0.2 ml  
of isotonic saline; 0 .010g of cyc loheximide  followed 
20 mill  la ter  by  0.2 ml  of isotonic saline; 0.010 g of cyclo- 
heximide  followed 20 min  la ter  by  2 I U  of ACTH.  

Cycloheximide was dissolved in isotonic saline (100 
mg/6ml) and A C T I I  (Cortrophin;  Organon) in its own 
solvent  (50 IU/5  ml). F r o m  each group, 3 male  and 3 
female rats  were decapi ta ted  50 rain, and the  o ther  6 
animals  110 min,  af ter  the  first  iniection.  The  left  adrenal  

gland was rapidly  r emoved  and placed in 4.5% glutaral-  
dehyde  buffered wi th  0 .12M sodium cacodylate,  in which 
i t  remained  for 2 h. Af te r  prefixat ion,  the  tissue was 
washed,  post f ixed for 11/2 h in 1% OsO 4, dehydra ted  in 
a graded series of ethanols,  and then  embedded  in Dur-  
cupall  ACM. Sections, cu~ on a l~eichert O m U  2 ul~ra- 
microtome,  s ta ined wi th  20% uranyl  ace ta te  in methal lol  
for 5 rain, counters ta ined with  lead c i t ra te  for 25 rnin, 
and examined  in a JEM-6AS electron microscope or a 
Siemens E lmiscop  I. 

Conspicuous changes ill the  u l t ras t ruc ture  of the  zona 
fasciculata cells have  been observed even af ter  the  lowest 
(5mg)  dose of cyc loheximide  and a t  the  50-minute 
decapi ta t ion  t ime.  A t  lowpower magnif icat ion,  compac t  
masses of i r regular  shape, med ium density,  and blurred 
outl ines were seen to have  accumula ted  be tween  orga- 
nelles, appear ing as if i t  had pushed  t h e m  apa r t  (Figure 1). 
In  exper iments  involv ing  bo th  cycloheximide  and A C T H  
t r e a t m e n t  the  changes are similar, a l though the  cells 
appear  swollen. This  swelling involves the  mi tochondr ia  
and the  compac t  masses, which a t  h igher  magnif icat ions  
can be seen to be made  up of small  vesicles. The  vesicles 
in places are regular ly  al igned (Figure 2). Around mito-  
chondria  and lipid droplets,  compact ,  concentr ic  mem-  
brane s t ructures  were numerous  (Figures 1 and 3). Most 
lamel lar  systems were surrounded by  a more or less 
e lect ronlucent  halo. Apar t  f rom a few occasional  myel in-  
like figures, none of the  u l t ras t ruc tura l  changes described 
could be observed in the  control  animals.  

Observat ions  similar  to those jus t  described were also 
made  in some cells of the  zona reticularis,  bu t  no t  of 
the  zona glomerulosa.  

The  earlier pathological  and biochemical  findings sug- 
gest a correlat ion be tween  t i le substance seen to accumu-  
late  among  organelles (compact  masses) and the  increased 
cholesterol  con ten t  of the  adrenal  cortex.  ScuwARz and 
SIJCHOWSKY 6 found t h a t  bo th  Metopiron and Amphenone  
B changed the  n l t ras t ruc ture  of the  zona fasciculata  
ceils in a w a y  t h a t  made  i t  possible to localize some 
enzymes involved  in t he  synthesis  of steroids. On this 
ground, t hey  presumed t h a t  C~ hydroxylase  was bound 
to the  mitoehondria ,  and C~7 and C2~ hydroxylase ,  as well 
as 3/3-dehydrogenase, were bound to the  el ldoplasmic 
ret iculum. Similar  considerat ions have  led to the  con- 
clusion t h a t  free cholesterol  was conver ted  to pregne- 
nolone by  the  enzyme sys tem of t i le endoplasmic  reti-  
culum. As i t  m a y  be seen, the  u l t ras t ruc tura l  changes are 
the  consequence of an impa i rmen t  of the  enzyme system ~. 

Zusammen/assung. Cycloheximid als al lgemeiner  Inhi-  
bi tor  der Pro te insynthese  verursach t  submikroskopische 
VerAnderungell  in der  Nebennierenr inde  der Rat te .  Kom-  
paktes  l~{aterial und konzentr ische Membrans t ruk tu ren  
im Zytop lasma yon Zellen der  Zona fasciculata  l inden  
sich um Mitochondrien und Lipidtropfen.  
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Fig. I. Zona fasciculata of rat 110 rain after treatment with 5 mg 
eyelohexilnide. • 14,000. eL, concentric lalnellar system; CM, com- 
pact masses; 11, electron lucent halo; L, lipid droplets; M, mito- 
chondria; N, nucleus; ER, endoplasnxie reticulmn. 
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Fig. 2. Zona faseiculata of rat 110 rain after treatment with 10 mg 
of cycloheximide+2 IU ACTII. • 23,000. Note the regular align- 
ment of vesicles. 

Fig. 3. Zona fasc icula ta  of r a t  110 rain af ter  t r e a t m e n t  wi th  10 mg 
of cyeloheximide.  • 34,000. Concentr ic  membranes  sur ro lm d some 
of the mi tochondr ia  and  l ip id  droplets .  
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