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Intima and media of the human aorta are 
highly thromboplastic with little or no fibrin- 
olytic activity, while adventitia is less throm- 
boplastic and highly fibrinolytic( 1). Hence, 
after tissue injury fibrin can be easily depos- 
ited on the intimal surface. Its removal, 
however, depends upon a fibrinolytically ac- 
tive system in blood. We have now investi- 
gated some large human vessels to elucidate 
further the physiological role of the hemo- 
static balance in the organism. 

Experimental. Materials and methods 
were similar to those previously described 
( 1). Thromboplastic activity was estimated 
on freshly drawn citrated rabbit plasma and 
compared with a suspension of human brain 
used for prothrombin estimations. Fibrino- 
lytic activity was estimated after extraction 
with RSCN and expressed in units of a stand- 
ard preparation of plasminogen activator pre- 
pared .from pig heart. The fibrin plate meth- 
od with 0.12% bovine fibrinogen clutted with 
bovine thrombin (Leo Pharmaceutical Prod., 
Copenhagen) was used. All estimations 
(thromboplastic and iibrinolytic) were made 
on serial dilutions of the samples. 

Samples of the vessels were obtained from 
autopsies ( 2 1 )  at the Inst. of Forensic Medi- 
cine, Univ. of Copenhagen (with kind per- 
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mission of Prof. H. Gormsen). Most af the 
samples came from subjects who had died 
,from accidents. As in our previous report a p  
parently normal or only slightly pathological 
specimens were compared. Complete separa- 
tion of layers (under water) was obtained for 
arteries only. In veins media and adventitia 
could usually not be separated and the ac- 
tivities had to be estimated together. NO 
effort was made to separate the endothelium 
from the intima proper, since nearly identical 
activities had been found in our previous 
study. 

Results. The thromboplastic activity in 
the different layers of the vessels appears in 
Table I. In all vessels thromboplastic activ- 
ity was low in adventitia. In the pulmonary 
vein and inferior vena cava i t  was also low 
in the intima. It reached medium values in 
the media and intima of the pulmonary ar- 
tery. As before aortic intima was nearly al- 
ways highly active. None of the curves indi- 
cated presence of antithromhplastic ma- 
terial. The activities of aortic and coronary 
intima in the same individuals were esti- 
mated in 5 subjects (Table 11). The dis- 
tribution follows identical patterns and the 
coronary intima has even higher thrombo- 
plastic activity than the aortic intima. 

Estimations of plasminogen activator con- 
centrations in 14 subjects are presented in 
Table 111. Fibrinolytic activity was found 
in the aortic intima in only 4 cases, and in 
only one was there more than a trace of ac- 
tivity. It is perhaps significant that the 
sample with highest intimal activity (44.4 
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units) was from a case of C'O-poisoning since 
the only sample with measurable activity in 
our previous study (Ref. 1 ,  Table 111, 35 
units) was also CO-poisoned. Aortic media 
showed trace activity in only one case. In 5 
cases intima of the pulmonary artery had no 
fibrinolytic activity. The remaining 9 sam- 
ples showed low activity. Media of the pul- 

+-' rr, 

monary artery was always active and was 
high in a single sample. Adventitia always 
had medium or high activity. All layers af 
the inferior vena cava and pulmonary vein 
were fibrinolytically active. Samples of 
aorta and coronary artery from the same in- 
dividuals are compared in Table IV. The 
most interesting finding is that all 3 layers 
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(4), using a different technic, found little 
thromboplastic activity in aortic intima, 
though it could substitute for platelets in the 
thrombolplastin generation test. Todd( 5 )  , 
using a histological method, found fibrino- 
lytic activity to be related to veins, while 
systemic arteries were inactive. In lung, 
fibrinolysis was produced by the pulmonary 
arteries and arterioles. In large arteries the 
vasa vasorum were active. Lieberman and 
Kellogg(6) confirmed the absence o,f plas- 
mimgen activator from arterial intima and 
its high Concentration in adventitia. 

The observation by these authors and the 
results of the present investigatioa show gen- 
eral agreement, though there are dixrepan- 
cies. In contrast to Kirk(3) we !found only 
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od the coronary artery have fibrinolytic ac- 
tivity, though intima is only slightly active. 

The potential ability of the 
arterial wall to form and dispose of fibrin de- 
posits is of interest in study of the patho- 
genesis of arteriosclerosis, since fibrin forma- 
tion on the inner arterial wall is the basis od 
the thrambogenic theory. Hence, several in- 
vestigations on thrombolplastic and fibrino- 
lytic activity of arteries and veins have ap- 
peared recently. 

Witte( 2 )  observed high thromboplastic ac- 
tivities in the human arterial wall, while veins 
had lower activity. Kirk(3) confirmed the 
high thromboplastic activity of the human 
arterial intima. He found high activity in in- 
tima of vena cava, while intima from the pul- 
monary artery was lower. Stevenson et al. 

Discussion. 

T A B L E  IV. Plasmiiiogeii Activator C'oncentration 
iu (loroattry Arteries arid Aortas of 5 Individua Is. 

(Recorded a s  in Table 111.) 

Aorta Coroiia ry a r tery 
Case No. lilt. Med. Aclv. In t .  Mecl. Atlv. 

15 0 0 456 13 48 810 
20 10 3.8 432 18 27 918 
21 6.2 2.7 280 19 36 583 
23 0 0 385 0 5.3 179 
24 0 0 296 11 29 324 

Avg 3.2 1.3 370 12 29 56L 

TARIJE 111. P1;ismiiiogeii Activator Concentration in Layers of T,arge Human Vessels (Expressed ;IS 

Units/g Fresh Tissue). 

Aorta Pulm. artery Inf.  v e m  C ~ V R  Pulm. vein 
Mod. 

A g e &  SPY Cause of death In t .  Med. Atlr. hit. Mccl. Adv. hit. Med. Adr. In t .  Adv. 
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0 0 
0 0 
0 0 
0 0 
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216 
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420 
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0 - 480 528 
14 50 264 360 
28 122 480 240 

0 72 552 732 
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44 0 
0 0 
0 0 
0 0 
4 0 
3.8 0 

576 
97 
88 

168 
240 
122 

67 324 576 264 
0 35 64 75 

12.5 36 132 114 
3 17 138 210 
7.4 50 240 108 
6.7 37 276 330 

fi72 
345 
480 

132 432 
126 396 
144 504 
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194 0 72 252 218 336 - 84 273 

215 9.4 0 
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34 54 430 159 
0 37 204 -- 

124 129 86 
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8.1 15 270 65 

12.8 71 311 262 

140 140 

206: 422 

32 102 

137 213 
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low thromboplastic activity in intima of vena 
cava. Though we observed fibrinolytic ac- 
tivity in most of the samples of pulmonar\. 
arterial intima (9 of 14) intimal activity in 
most samples of pulmonary vein was con- 
siderably higher and none was zero. The dis- 
crepancy between this finding and the obser- 
vation by Todd ( 5 )  could possibly be due to 
the fact that he investigated small arteries 
and veins present in sections of lung tissue. 
We could confirm with our extraction method 
his histological finding of fibrinolytic acti\-- 
ity in the intima of large systemic veins (vena 
caw inferior). which in some cases was even 
higher than in the corresponding sample of 
adventi tia. 

tic activity was estimated in layers of large 
human vessels. Arterial intima has higher 
t hroniboplastic and lower plasminogen acti- 
va tor concentrations (usually zero) than the 
intima of large systemic veins (vena cava 
inf.). In all vessels adventitia has high 
ti brinolytic activity. 
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The authors have reported some of the 
mani'festations of ultraviolet irradiation dam- 
age in living cells( 1,2,3). The effects re- 
ported concerned the nature of the response 
af the whole cell to ultraviolet irradiation, and 
the effects of selective ultraviolet irradiation 
of the cytoplasm of living cells. The purpose 
of this report is to extend the previous obser- 
vations by recording an additional type of 
ultraviolet irradiation of a selected area of 
the cell. This report deals with the nature 
af the damage produced in intact living cells 
by selective ultraviolet irradiation of the nu- 
clei af these cells. 

Methods. We have previously reported 
the technic orf ultraviolet flying spot television 
microscopy and time-lapse cinematography 
(43'6).  Recently the authors have recorded 
improvements in this technic which permit 
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the use of double flying spot microscopy illu- 
mination ( 7 ) .  In the experiments reported 
here the principle of double flying spot il- 
lumination was employed to illuminate the 
nucleus of the cell with light of a peak wave 
length of 2600 A and to illuminate the cyto- 
plasm of the same cell with light of a peak 
wave length of 4500 A. Control cells in the 
same field were illuminated solely with light 
of 4500 A wave length. Although it was im- 
possible to irradiate the nuclei of the cells 
without including a small amount of cyto- 
plasm in the irradiated area, it is felt by the 
authors that this amount of irradiated cyto- 
plasm was so small in comparison to that 
which was protected from the irradiation that 
its effects were negligible. 

No presently available technic could be ap- 
plied to determine the dose of irradiation 
given to the nucleus of the cell. 

The ultraviolet emitting scanner tube and 
the visible light emitting scanner tube- 
which in this case acted as the source of il- 




