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T A K E  11. Tiiiie of 1)entli. :iftchr Iiitraperitoiieal 
bijection, of Mice I h r i i i g  the Ehrlicli Ascites 

T 11 11101’. 

the same with 2 to 5 injections (including the 
initial injection) of levan. The incidence of 
successful intraperitoneal transmission of the 
Ehrlich - k i t e s  Tumor in CFW mice is 
greater than 98% in this laboratory: Of 271 
iiiice used for its serial transfer not more than 
3 unsuccessful transfers have been encoun- 
tered and none since the forty-sixth transfer. 
Because oi this high incidence of successful 
transfers. this form of the tumor was con- 
sidered satidactor!- for study of the effect of 
levan on tumor cells after direct mixing. 

Since survival times of the mice in the 2 ex- 
perimental groups listed in Table I1 were not 
prolonged as compared to the controls, it 
would appear that the levan did not prevent 
the establishment of the ascites form of the 
tumor. 

Summary. Injections of levan intraperi- 
toneally into C58 mice did not alter the 
course of transmitted leukemia. Levan in- 
jected by tail vein or intraperitoneally failed 
to inhibit and did not apparently enhance es- 
tablishment of a solid phase tumor at the site 
of inoculation of Ehrlich Ascites Tumor cells. 
The direct action of levan on the tumor cells 
injected immediately or after a 5 minute de- 
lay did not result in inhibition of either solid 
phase tumors or the ascites tumor. 
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Platelets XVIII. Relationship of Platelets to Activity of 5-hydroxytryptamine 
Creatinine Sulfate.” (22615) 

SERGIO I.  ~ I A G A I , I S I +  A X ~ I  MARIO STEFAXIKI.: 
Joseph Staitt O I I  Mcinorial RPsearch Laboratories, S t .  Elieahet h’s Hospital, and the Department O! 

rzI fdicine, Tlrjts L-tzizvr.sit~ School of Medicine. 

I t  was originally thought that 5-hydrosy- be only absorbed to platelets(4). However, 
tryptamine creatinine sulfate (j-HT) is an  the exact role of platelets in the metabolism 
intimate constituent of platelets( 1 . 2 ) .  This of 5-HT remains controversial. 
concept has more recently been revised to PA.-~ have recently shown that 5-HT has a 
show that, like other factors(3), 5-HT may powerful local venopressor effect. Thus, 

*Supported by grants-in-aid H-2131 and H-2132 measurement Of local pressure is a 
irom the Sational Institutes of Health. simple and reliable method, detecting as little 

as 0.3 y/S-HT administered in 1 minute time + Damon Runvon Cancer Research Fellow. 
Established Investigator, American Heart Assn. ( 5 ) .  In  an  effort to elucidate the relationship 
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between 5-HT and platelets this technic was 
then applied to the study of the effects of in- 
cubation of 5-HT with various platelets prep- 
arations on the activity of the substance. 

Materials and methods. Individuals with 
normal peripheral venous pressure were sub- 
ject of this study. Changes in venous pres- 
sure were evaluated by means of the direct 
H20 manometric method previously described 
(5) .  Crystalline 5-HTO was diluted in saline 
solution prior to its use or its incubation with 
platelets, platelet products, plasma or serum. 
Human plasma was separated by centrifuga- 
tion from whole blood collected in plastic bags 
containing standard ACD solution; II platelet- 
rich plasma was obtained by centrifuging 
whole blood at 500 rpm/30'/4"C; platelet- 
poor plasma by centrifuging at  3,000 rpm/ 
30'/4"C. Serum was separated by centrifuga- 
tion from whole clotted blood incubated for 6 
hours a t  37°C. Platelet suspensions in saline 
solution were prepared as previously described 
(6). Platelets, however, were washed only 
once to limit their damage and greatly concen- 
trated so that platelets from 500 ml blood 
were resuspended in 15 ml of saline only. All 
fractions were obtained and used within 8 
hours after collection of blood. Silicone-coated 
glassware, Arquad 2-C coated needles and 
plastic tubing were used in all experiments 
with platelets. Other technics used are de- 
scribed when appropriate. 

Results. Preliminary observations showed 
that time of incubation was most important 
in determining the effect of various agents on 
the activity of 5-HT. Short and long incu- 
bation experiments were then run in each 
study. All experiments were performed in 4 
different subjects. (a )  Venopressor activity 
of 5-HT after short-time incubation with fresh 
serum, platelet-rich plasma, platelet poor 
plasma and saline suspensions of platelets 
(Fig. i ). One tenth gamma of 5-HT per ml 
was added to each preparation. A solution of 
5-HT containing 0.1 y/ml in physiological 
saline represented the control. Mixtures and 
control were incubated at  4°C for 30'. Fifteen 

30 MIN. 
INCUBATION 

i 0 5 10 . I5 20 25 30 
TIME. WIN. 7 1 - 1  

FIG. 1. Effect of short and  prolonged incubation 
with intact  platelets on venopressor activity of 

5-HT." 

* A typical experiment. Platelet suspension was 
incubated with 5-HT for  30 niiii. or 16 h r  a t  4°C 
(see text). Dotted line shows response to  the same 
dose of 5-HT by the same subject. Slight enhance- 
nient of venopressor effect of 5-HT through short 
incubation with platelets remains unexplained (see 
text). 

ml of each preparation were then injected 
over a 5 minute period, at a speed oi 3 ml/ 
minute, one single subject receiving all prepa- 
rations to reduce individual variability of re- 
sults. Saline solution was given at  the same 
speed between injections for periods of 15 
minutes. Fresh7 plasma, serum and suspen- 
sions of intact platelets had no venopressor 
activity. Saline solutions of 5-HT, fresh se- 
rum, fresh platelet-rich and platelet-poor 
plasma containing 5-HT kept full activity. 
Activity of 5-HT was enhanced after incuba- 
tion with suspensions of platelets (Fig. 1). 
(b) Venopressor activity of 5-HT after pro- 
longed incubation with fresh serum, platelet- 
rich plasma and platelet-poor plasma (Fig. 
1). Mixtures of 5-HT and these various 
preparations were incubated at 4OC for 16 
hours. None of the preparations tested 
showed venopressor activity. A control solu- 
tion of 5-HT kept a t  4OC for 16 hours had 
full activity, (c) Interaction of 5-HT with 
various platelet preparations. Once washed 
platelets from 1 pint of blood were resus- 
pended in 15 ml of saline. Following incuba- 

B Kindly su'pplied by Dr. John Webb, Upjohn Co., 

I! Fenwal Laboratories, Framingham, Mass. 
Kalamazoo, Mich. 

TiRecent observations in this laboratory have in- 
dicated that stored plasma contains factors able to  
mimic the local venopressor effect of 5-HT. 
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in this series of studies was saline solution 
containing 0.1 y/ml. 5-HT, kept a t  4OC for 
16 hours. 

A 

All preparations were separately injected in 
healthy individuals with following results 
(Fig. 2 ) :  (a)  5-HT solution gave the ex- 
pected venopressor response; (b) protein 
solution from platelets and platelets incu- 
bated with 5-HT gave a slightly less pro- 
nounced but still significant venopressor re- 
sponse. 

Discussion. Fate and function of 5-HT are 
closely related to platelets, but the details of 
this relationship remain somewhat obscure. 
Since the mature platelet cannot form 5-HT 

* (a) Saline solution of 5-HT (0.1 y/nilj : (b) from its precursor 5-Hydroxytryptophane 
intact platelets; (c, “pl:itcl~t protein solutioii”: 
((1) SI11Icrlintiillt, after incubation of 5-HT and 
platelets ( I r i  h r )  : ( c )  ((1~1atelc~t ])rotein soliitioii” platelets. Most commonly accepted theory is 

data for prt>p:lr:itjoll of tllis colllpositp ellart. fine cells, then released into the blood stream. 

z 
Y 

0 5 I0 I5 20 25 30 35 40 45 50 55 60 65 70 75 80 
TIME, NIN. 

F I G .  2. T-iw01)rc~~sur cffrct of cirioiis prcpra-  
tioils.* 

(8)*  the substance may not be produced in 

fro111 IlkItelC’tS ]~l”’ViOUSl~ illCUlb;ltt’d with Z-HT. that j-HT is produced in the entecochromaf- Arg va1ut.s fmni  3 sets of cspcrinieiits supplied 

tion with 1.5 -1 of 5-HT for 16 hours at  4OC 
misture was centrifuged at  3.200 rpm,/3O 
min. ’4‘C. Supernatant was then transferred 
by suction to another container and platelets 
were resuspended by gentle shaking in 1 5  ml 
of fresh saline solution. Both supernatant 
and platelets failed to show venoywsor ac- 
tivity (Fig. 2 ) .  To determine whether 5-HT 
had been entirely inactivated, destroyed. or. 
rather, incorporated by platelets, the follow- 
ing experiment was carried out. Two buttons 
of platelets were prepared simultaneously 
from 2 units of 250 ml of blood from the same 
donor. One was dissolved in 15 ml of physio- 
logical saline: the other in 15 ml of saline 
containing 0.1 7 ml 5-HT (total 1.5 -1) : both 
mixtures incubated for 16 hours at 4°C. In 
each instance, misture was then centrifuged 
in the cold at  3,200 rpm/30’, supernatant 
separated and platelets resuspended without 
washing in 1 ml af saline. Three ml of ethyl 
ether (which does not remove or destroy 5- 
H T )  were added and mixture shaken \ ‘g  11 or- 
ously for 5 minutes to obtain disruption of 
platelets( 7 ) .  Mixture was then centrifuged 
a t  3,200 rpm/l0 minutes, supernatant ether 
discarded by suction, leaving behind a “plate- 
let-protein solution”. An additional reagent 

.Absorbed by platelets, it is carried to various 
districts( 9 ) .  Absorption by thrombocytes 
may represent a system of convection, as well 
as a mechanism of protection for 5-HT, since 
aminoxidases are present in plasma. If in 
vitro experiments with synthetic 5-HT dupli- 
cate the behavior of natural substance in vivo, 
our studies elucidate certain aspects of the 
relationship between 5-HT and platelets. 
Short time incubation with fresh serum, 
plasma and platelets did not inactivate 5-HT; 
long term incubation did. In case of plasma 
and serum, degradation of 5-HT may have 
occurred on long incubation; in the case of 
platelets an alternative explanation offered it- 
self, absorption or binding of 5-HT by throm- 
bocytes. This hypothesis received support 
from some of our findings, since, following 
prolonged incubation with 5-HT, intact plate- 
lets did not exhibit venopressor effect; 
products of disrupted platelets did. There- 
fore, whatever the nature of absorption or 
binding between platelets constituents and 
j-HT, this was a strong one requiring destruc- 
tion of the integrity of the platelet body. A 
complicating feature of these studies was the 
observation that ”platelet protein solution” a 
product of platelet disruption showed signifi- 
cant venopressor effect, without addition of or 
incubation with 5-HT. This suggested that 
platelets contain an appreciable amount of 
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natural 5-HT or,, perhaps, of other venopres- 
sor agents. Protein solutions from platelets 
incubated with 5-HT, however, proved to pos- 
sess higher venopressor effect than from plate- 
lets alone,, all experimental conditions being 
equal. Presumably, %me 5-HT had been ab- 
sorbed or bound by platelets. 

Summary. 1. 5-hydroxytryptamine cre- 
atinine sulfate ( 5-HT) administered intra- 
venously causes significant elevation of the 
local venous pressure at  doses as small as 0.3 
y/min. This effect is not affected by short- 
time incubation with fresh serum, platelet- 
rich and platelet-poor plasma. Incubation for 
16 hours causes destruction of 5-HT activity. 
2. Activity of 5-HT also disappears after in- 
cubation for 16 hours with suspensions of 
washed platelets. Some of the activity, how- 
ever, can be recovered after total disruption 
of thrombocytes. Also a protein solution from 
human platelets exhibits significant venopres- 
mr activity, while intact platelets are inac- 
tive. 3. These findings suggest: (a) presence 

of natural 5-HT or of substances with veno- 
pressor effect in human platelets; (b) absorp- 
tion of 5-HT by platelets upon incubation; 
(c) strong bondage between 5-HT and plate- 
let constituents. 
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Action of Sodium Salicylate on Tissue Gas Tensions.* (22616) 

R. H.  MILLER^ AND S. M. TENNEY.~ (Introduced by W. S. McCann.) 
Department of Medicine, University of Rochester School of Medicine and Dentistry, Rochester, N .  Y .  

It is known that after intravenous admin- 
istration of sodium salicylate (100 mg/kg 
body weight) ventilation increases secondary 
to both direct respiratory center stimulation 
and elevation in metabolic production of 
CO?; alveolar COP tension decreases 10%; 
oxygen consumption increases approximately 
70% J arterio-venous oxygen content differ- 
ence increases by 50%; and cardiac output 
is elevated by 20% ( 1 ) .  

With the above actions in mind, the ques- 
tion arises as to how tissue gas tensions are 
altered. Tissue carbon dioxide may be ex- 

* Supported in part by a research grant from the 
National Heart Institute, National Institutes of 
Health, Department of Health, Education, and Wel- 
fare. 

t Present address: Department of Physiology, Dart- 
mouth Medical School, Hanover, New Hampshire. 

pected to follow alveolar air, but the oxygen 
tension in tissues is determined by an exact- 
ing relationship between the tissue metabolic 
demand and its blood supply. The problem 
of measuring gas tensions in tissue was ap- 
proached through construction and analysis 
of subcutaneous depots of gas, a technic de- 
veloped by Campbell(2) and shown to pro- 
vide an adequate estimate of extracellular, if 
not intracellular fluid gas tensions. 

Methods. Gas depots were formed in the 
interscapular region of non-fasting albino rats 
by subcutaneous injection of 20 cc of sulphur 
hexafluoride, an inert gas of high molecular 
weight and low blood solubility. Its pro- 
longed disappearance time facilitated samp- 
ling and in no way interfered with the equi- 
librium tensions of C02 and 0 2 (  3) .  Twenty- 
four hours after depot construction, 2 groups 




