
A system is being developed to reduce 
the data. The raw data will be recovered 
from magnetic tapes, and a very compact 
record will be provided by a two-chan- 
nel, direct-writing oscillograph if the 
fetal heart rate falls within predeter- 
mined "normal" limits. If these are ex- 
ceeded, the time base of the writing sys- 
tem will be automatically increased, and 
a more detailed record will be secured. 
At the same time, the information will 
also be digitized and plotted by an x - y 
recorder. 

I t  is hoped that the use of modern in- 
strumentation methods may aid in the 
elucidation of clinical fetal distress. 

EDWARD H. HON* 
0. W. HESS 

Department of Obstetrics and 
Gynecology, Yale University School of 
Medicine, New Haven, Connecticut 
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Intraocular Arterial 
Homotransplants for Studying 
Atherosclerotic Lesion Regression 

The purpose of this report ( I)  is to 
introduce the use of intraocular arterial 
homotransplantation for studying spon- 
taneous or experimentally induced re- 
gression of specific atherosclerotic lesions 
in healthy animals. The operative pro- 
cedures used were modifications of those 
employed by several investigators (2). A 
portion of an artery is excised aseptically 
and atraumatically from an anesthetized 
donor animal, rinsed with warm (37OC) 
mammalian Ringer's solution, and 
opened longitudinally with sharp scis- 
sors. Square pieces of approximately 
equal size are cut from selected normal 
or uniformly atherosclerosed areas. One 
piece is retained as a control for histo- 
logic study and for comparison with 
transplants removed later in the course 
of the experiments. The others are placed 
in warm Ringer's solution until they are 
transplanted into the host animals. 

Each of the anesthetized host animals 

is taped securely to an animal board to 
minimize reflex head movements during 
the operation. Three drops of 0.5-percent 
tetracaine hydrochloride solution are ap- 
plied topically to the eye into which a 
transplant will be made. The sclera is 
grasped firmly with fixation forceps, and 
a 3- to 4-mm incision is made through 
the cornea, near the corneoscleral junc- 
tion, with a cataract knife. While one 
edge of the cut cornea is gently lifted 
with sharp-pointed forceps, a comer of 
one of the transplants is grasped with 
slender mouse-toothed forceps and gently 
inserted through the incision into the an- 
terior eye chamber; A slender blunt in- 
strument (strabismus hook) is used to 
slide the transplant across the anterior 
eye chamber to the opposite side and 
wedge it there between the cornea and 
iris with the intimal surface facing out- 
ward. Finally, a small amount of peni- 
cillin ointment is applied to the operated 
eye. Depending on the experimental 
plan, transplants of either normal or 
atherosclerotic arteries may be made into 
one or both eyes of each host. 

Several groups of animals may be pre- 
pared. For some experiments, healthy 
young litter-mate animals of the same sex 
should comprise an experimental group 
and serve as hosts for arterial transplants 
taken from a litter-mate of the same sex. 
For other experiments, animals of the 
same or opposite sex from another litter 
of the same species and strain could be 
used. In  either case, the donor may or 
may not have been subjected to athero- 
genic procedures. 

At selected times (for example, every 
3 months), a host animal of each group 
can be sacrificed, and histologic sections 
of the normal and atherosclerotic trans- 
plants can be prepared by the same 
methods as those used for the control 
pieces. The sections of control and trans- 
planted pieces from each group can then 
be studied to determine the nature and 
degree of any structural or chemical 

Fig. 1. Homotransplant of atherosclerotic 
aorta in the anterior eye chamber of a 
young female rabbit, 4 weeks postopera- 
tively. Note the extensive invasion of the 
thickened intima by blood vessels from the 
iris. 

Fig. 2. Homotransplant of normal aorta 
in the anterior eye chamber of a young 
female rabbit, 4 weeks postoperatively. No 
blood vessels invading the intima can be 
observed. 

changes, or both, whieh may have oc- 
curred in the transplants, either spon- 
taneously or as the result of experimental 
procedures on the host. I t  may also be 
possible to determine the order in which 
each of several changes occurs. Compari- 
son of the results obtained using dogs, 
rats, or other resistant species with those 
obtained from rabbits and other suscep- 
tible species may reveal some of the 
reasons for species differences in suscep- 
tibility to experimental atherosclerosis. 

In experiments with rabbits, recovery 
of the host animals from the operation is 
prompt and is not complicated by infec- 
tion. The adventitia of all the normal 
and atherosclerotic transplants becomes 
attached to the anterior surface of the 
host's iris by fibroconnective tissue in 
less than 8 days. Within 30 days, the ad- 
ventitia of all the transplants is invaded 
by several clearly visible blood vessels 
from the iris. In addition, the thickened 
intima of all atherosclerotic transplants 
becomes extensively vascularized (Fig. 
I ) ,  but that of the normal transplants 
does not (Fig. 2). 

The transplants of normal aorta have 
been in place for 6 months, and those of 
atherosclerotic aorta for 6% months. I t  
has not .been determined how much 
longer than this they will persist, but 
apparently there will be sufficient time 
to permit long-term studies of the effects 
of drugs, diets, and other experimental 
regimens on the structure and blood sup- 
ply of the transplants. These test animals 
should be more responsive to drugs and 
diets that may cause regression of athero- 
mata than animals which have been sub- 
jected to rigorous atherogenic proce- 
dures. Should certain procedures be 
found to accelerate regression of the 
transplanted lesions, their application to 
the treatment of human atherosclerosis is 
indicated. 

A. C. HIGGINBOTHAM 
Department of Anatomy, Medical 
College of South Carolina, Charleston 
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Excitation Lifetime of 
Photosynthetic Pigments 
in vitro and in vivo 

T o  measure the fluorescence decay of 
pigments ( I ) with excitation life-times 
of the order of 10-Qec, we constructed 
an  electronic instrument that contained 
no Kerr cells or piezoelectric cells ( to  
avoid unsolved problems of quantitative 
interpretation of the da ta ) .  A hydrogen 
flash lamp ( 2 )  supplied a light pulse 
lasting less than 1 mysec. T h e  fluores- 
cence induced bv this flash was meas-
ured with a photomultiplier; the signal 
was applied directly to the plates of an 
oscilloscope, and the display was photo- 
graphed. Figure 1 shows the recordings 
of the lamp flash ( A )  and of a fluores- 
cence flash ( B ) .  T h e  time constant of 
the instrument (which accounts for most 
of the width of the upper curve) is of 
the same ordcr of magnitude as that of 
the fluorescence decay; the two effects 
were separated by mathematical analysis, 
presuming the decay to be exponential. 

T h e  fluorescence lifetime t of several 
pigments was determined in vitro in this 
way with a precision of + 7 percent, and 
-for the first time-also in vivo, with a 
precision of F 20 percent. T h e  most im- 
portant results are given in Table 1. 

T h e  quantum yield of fluorescence 
( c p )  can be derived from the measured 
excitation lifetime t and the "natural" 
lifetime to [calculated by integration of 
absorption curves; see Lewis and Kasha 
( 3 )  and Forster ( 4 ) ] by means of the 
well-known equations t = ~ t , .I n  the case 
of pigments in vitro, the results can be 
compared with thc quantum yields meas- 
ured by Forster (5)  and by Latimer (6); 
good agreement was obtained with the 
results of the latter. 

A wide difference appeared, however, 
between the fluorescence yield (cp  - 10 

percent) calculated from the lifetime of 
chlorophyll fluorescence in vivo (assum- 
ing to to be the same as in vitro!) and 
that determined by Latimer ( 2  to 3 per-
cent) .  One possible interpretation of this  
discrepancy is to assume two forms of 
chlorophyll in vivo [ a  hypothesis for 
which some spectroscopic evidence has 
been obtained by other investigators 
( 7 ) ] ;the fluorescent form must then ac- 
count for about one fourth of the total, 
and thc nonfluorescent form for about 
three-fourths of the total. An alternative 
is to attribute the discrepancy to differ- 
cnt conditions of the experiment-more 
specifically, to associate the higher value 
( 10 percent) with the "dark-adapted," 
and the lower value ( 2  to 3 percent) 
with the "light-adapted" state of the 
cells. 

With red algae, we were able to ob- 
serve a difference in the rise of phyco- 
erythrin-sensitized, as compared with 
that of direct chlorophyll fluorescence 
(Fig. 2 ) .  T h e  former was drlayed by 

Fig. 1. Typical cathode-ray tube displays. 
Curve A,  response of the instrument to the 
lamp flash; curve B, fluorescence of chlor- 
ophyll a in methanol. 

6 	 (3 LAMP FLASH ONLYf 

x 	 lo-' seconds 

Fig 2. Onset of direct and sensitized fluor- 
escence. 

Table 1. Fluorescence lifetime of pigments. 
The accuracy of the measured lifetimes 
varies from i0.4 to ? 0.5 mksec. 

Material (mpsec) To(mpsec) cp=r / r ,  
-

Chlorophyll a 
in benzene 7.8 
in ethyl ether 5.1 15.2' 0.33t 
in methanol 6.9 

Chlorophyll b 
in benzene 6.3 
in ethyl ether 3.9 23.0' 0.17.1 
in methanol 5.9 

Chlorophyll a 
in Chlorella 1.6 15.2" O.ll t  
in Porphyridium 1.5 15.2" 0.10t 
in Anacystis 1.2 15.2' 0.08t 

Methyl chlorophyllide 
( a  t b)

in benzene 6.7 
in ethyl ether 4.8 
in methanol 6.5 

Phvcoervthrin in 
buKcr 

( p H  6.0-6.2) 7.1 3 0.85s 

phosphate buffer 
(pH 6.0-6.2) 1.8 3.03: 0.535 

Fluorescein 4.8 5.32 0.918 
Eosin Y 1.6 

" Natural lifetime was determined by integrating 

the absorption band of chlorophyll in ethyl ether. 

t Fluorescence yields were calculated from life-

times; they asree well with the direct determina- 

tions of Latimer (6) in solution and are about 4 

times higher in  v i ~ ' o .  

$ Fluorescence yields were determined by Latimer 

(6) . 

$ Natural lifetime was determined from measured 

lifetime and fluorescence yield. 


about 0.5 mysec-in approximate agree- 
ment with the value one can calculate 
from the life-time of phycobilin excita- 
tion in vitro and the efficiency of energy 
transfer from the phycobilins to chloro- 
phyll in viuo as estimated by Duysens 
( 8 ) .  

SEYMOURS. BRODY 
EUGENERABINOWITCH 

Photosynthesis Laboratory, 
Department of Botany, 
University of Illinois, Urbana 
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