
resuspension prior to nitrogen determination. 
The results of these experiments are shown in 
Table IV. A very close correlation between 

virus counts and nitrogen content is evident. 
with the average being 9.7 s 10; particles 
per pg of nitrogen. 

Ilisrzrssion. These results have demon- 
strated that the virus particle counts of nien- 
ingopneumonitis virus in allan toic iluid 01)- 
tained by this technic are consistently parallel 
to egg infectivity titers and nitrogen content. 
In 9 separate determinations number of par- 
ticles per egg TADG;,, ranged from 83 to 230 
with an average of 145. I n  5 separate deter- 
minations number of particles per pg of nitro- 
gen ranged from 8.8 x 10’ to 10.3 s 10;. 

I t  is certain that numerous non-elementar>- 
body forms have been included in the counts 
done by this technic but the proportion of 
these to elementary bodies is seldom more 
than 1 : l  as seen by electron micrographs of 
virus in allantoic fluid and ~isually the large 

forms account for about of the countable 
particles in electron micrographs. For rapid 
estimation of virus content of allantoic fluids 
this technic has been of particular value, and 
allows the selection of high titer fluids as well 
;is use of a narrow range of dilutions for egg 
LL),,, determinations. 

The use of latex particles for this procedure 
has several advantages. This material is 
stable on storage for long periods of time, is 
readily available in  a variety of particle sizes 
and is easily standardized by counting in a 
bacteria counting chamber. The  particles are 
easily visualized by phase contrast microscopy 
and are readily differentiated from the virus. 

Summary. A rapid method for estimating 
the meningopneumonitis virus content of al- 
lantoic fluid suspension is described. Evi- 
dence is presented which indicates that counts 
obtained closely parallel egg infectivity titers 
and nitrogen content determinations. In  9 
separate experiments one egg LDSo was found 
to contain 83-240 virus particles as counted 
Iiy this method. 
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H e p a t i c  a n d  Splenic  U p t a k e  of Colloidal Radiogold  in  R a t  a f t e r  
Par t ia l  Hepatectoiny.” (24692) 

The subject of this study. iliz., phagocytic Materials and methods. Healthy 2% to 6 
activity of hepatic and splenic macrophages in inonths old Wistar and Lewis rats were used. 
the rat after partial hepatectomy. has received Twenty-four hours before hepatectomy or 
only scant attention. sham operation, they were injected intraperi- 

toneally with 0.2 to 0.3 Pc/g body weight of 
radiogold (Abbott’s Aurcoloid) - Removal of 
approximately 54 of liver was done according 

- 
*Supported by grant from Illincis Division, .Am. 

Cancer SOC., and Ann Langer Cancer Research Fn.. 
Chicago, Ill. 



ThRTiE I. Hepatic Uptake of AuIW in Lewis Rats 
nftcr Hepa tcctoiiiy. 

of inj. A U ‘ ~  
Pef 

S o .  of g of liver, 
Group Sex rats iiiean & S.D. P 

$ 25 1.79 5 .74 1 
28 3.30 -+ 1.22 
lti 4.26 c 1.96 1 

; 1 7  1.98 -+ . c i l  1 
21 3.40 -+: 1.14 $ 
I(i 3.59 +_ 1.40 ( 
13 4.92 & 1.38 

6 11 1.39 -+: .ti8 1 
15 1.26 2 .50 $ 

R IS 2.88 +_ 1.42 1 

8 65 1.26 .99 [ 
Q 52 :%.% & 3.82 

22 4.86 & 2.54 j 

16 2.72 * 1.08 f 

<.OOl  

> .3 

>.5 

> 3 

<.ooi 

A, 3 days after Operation; B, 8 clays after opera. 
tion; (1, 16 (lays after operatmion. 

to methods described by Higgins and Ander- 
son( 1) and Brues et aZ.( 2 ) .  Sham operation 
consisted of laparotomy equivalent to that 
performed for hepatectomized animals and of 
brief evulsion of the 2 anterior liver lobes 
from the incision. Liver samples from hepa- 
tectomized animals were weighed, homoge- 
nized with distilled water and formamide ac- 
cording to the method by Lahr et d ( 3 )  and 
assayed for radioactivity by liquid counting 
in Geiqer-Mueller counter. A second injection 
of radiogold of similar dosage was adminis- 
tered 24 hours before anticipated time of sac- 
rifice, which took place 3, 8, 15 or 16 days, 
respectively, after hepatectomy. Immedi- 
ately after death of animals, livers and spleens 
were completely removed, weighed, and con- 
verted into tissue homoqenates for radioassay. 
Radioactivity was calculated for whole liver 
and spleen as well as per g of liver and spleen. 
with due consideration given to radiodecay of 
A U I ~ ~ ,  and expressed as 5 of injected radio- 
gold. When calculating radioactivity in liver 
of hepatectomized animals, radioactivity 
found in liver removed at  time of hepatectomy 
was subtracted from activity of first injection 
of AuIg8 given to the animal. Mean values 
and their standard deviations were determined 
:tccording to  usual tiiethods. Tests for statis- 
tical significance of differences hetween values 

were carried out according to student’s t test. 
Resu!ts. Table I summarizes data on up- 

take of radiogold/g of liver of Lewis rats. 
Sham-operated and hepatectomized rats of 
same sex are compared with each other. Three 
days after hepatectomy, male animals showed 
significantly greater uptake in the liver than 
did sham-operated ones. In female rats, there 
was only a slieht difference in favor of he- 
nstnctqmized animals 3 days after operation. 
E k h t  day5 following hepatectomy or sham 
oneration, hiqher uptake in male hepatec- 
tomi~ed rats was highly siqnificant, and 
irl female rats of borderline significance. 
Sixteen days after hepatectomy, male and 
female rats showed values essentially iden- 
tical with those found in controls. In all in- 
stsnces, females showed significantly higher 
heDatic uptakes than did males of comparable 
groups. 

Table IT deals with uptake of radiocolloid 
in sdeens of these rats. Three days after op- 
erat;on, in male heptectomized rats the up- 
tske was about twice as qreat as in controh 
whereas in female animals no such difference 
w a ~  found. Eisht days after oneration, male 
and female hepatect~mized rats showed an 
increase over controls of borderline sisnifi- 
cmce. Sixtserl dsvs after operation, there 
was no essential difference between hepatec- 
tomized and control males. and in female he- 
patectomized rats the uptake was lower than 

A S l a m  
H ella tcc toiriy 
S1.1nnt 
FIcpn tcc. toniy 

Tj 8hn111 
H cp:1 t C(’ t 0 nly 

Sh:n 111 
Frepatc.(+olllF 

c: s~ ia l l r  
He pat ce t o m p 
Sham 
Hcpatectoiny 

$ 25 1.89 1.36 1 <,Onl 
28 3.00 e 1.72 

Q 15 4.01 L- 1.70 1 
” 22 4.22 & 1.97 j 

; 17 2.23 & 1.25 1 < A  

P I5 2.74 2 1.30 1 < . I  

21 2.92 2 1.02 >.05 

’* 13 3.70 -+- 1.60 \ >.G 

<q 11 2.82 & 1.m 1 
” 15 d 0 0 e  .87 I 
Q 12 4.OG -I- 2.34 
” 15 2.91 3 1.40 I >‘l 
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'I'.-IRI,E 111. Hepatic Uptake of Adm in Nalc 
1Vist:ir Rats :iftcr Hcpntectomy. 

yo of inj. A L P  
per 

So. of g of liver, 
( ; 1'1 1 I 1  1 I rats 111(':111 & S.1). I '  

in controls. though the difference was not 
statistically significant. In the spleen. too. 
uptake of Au'!'" was greater in females than 
in males of corresponding groups. 

In male \17istar rats phagocytic activity was 
estimated 3 and 15 days. respectively, after 
hepatectomy. .4s shown in TabIe 111, uptake 
of radiogold in liver was markedly increased 3 
days after hepatectomy. whereas 15 days later 
there was no significant difference. Table 11' 
shows A4u19s uptake in spleen of hepatecto- 
mized \Tistar rats was significantly increased 
3 days and 15 days after hepatectomy. 

Since uptake of L4u1!)s was also known for 
hepatectomy specimens these values were 
compared with those obtained a t  time of sac- 
rifice. In Table V, the last vertical column 
refers to number of rats in which a t  sacrifice 
Aulg8 uptake 'g of liver was at  least twice as 
great as in the hepatectomy specimen. Two- 
thirds of male Lewis rats showed ratios w'er 
2 ,  three days after hepatectomy, and three- 
fourths of them 8 days after hepatectomy, but 
only 1 of 15 rats. 16 days after hepatectomy. 
About or respectively of female Lewis 

rats showed increased uptake 3 and 8 days 
after hepatectomy, and none 16 days after 
hepatectomy. Of male Wistar rats, roughly 
2 5  showed increased uptake 3 days after he- 
patectomy, and $ at  1 5  days. 

An additional effect of partial hepatectomy 
was noted in weights of spleens. Comparison 
of splenic weights expressed as % of body 
weight disclosed in male and female hepatec- 
toinized Lewis rats 8 days after hepatectomy 
a significant increase in relative size of spleen 
as compared with controls, and an increase in 
hepatectomized Wistar rats, 3 and 15 days 
after hepatectomy of borderline significance. 

'PA 13 I,+: \-. Coiiiparisoii of A U ~ ' ~  Hepatic Upt:ik(b 

so. of rats 

lh~ttariiiiiiwl ;it l1cli:itcctolny and at. Sacrifier. 

8 
St r:iiii 8 t h ~  1iep:itwtoiiiy Totill €1 

1);lyS ;lftlbr - > y*. 

1 8  
10 
1 (i 
4 
1 

1 (i 
1 ( t  

n 

I'l)t:iktl  : i t  x icr i f iw  
I:l)t:ikt> at I t c ~ p t ~ t o 1 1 1 ~  

> 2. 

Discussion. Our data suggest that after 
Ixartial hepatectomy of rats, liver and spleen 
are endowed with increased phagocytic activ- 
ity. This may be the result of proliferation 
of hepatic and splenic macrophages, an as- 
sumption supported by increase observed in 
relative splenic size and preliminary histologic 
studies. n'hile female rats showed greater 
phagocytic activity than males, the effect of 
hepatectomy was less pronounced in female 
than in male rats, possibly because it is more 
difficult to stimulate phagocytosis operating 
near maximum efficiency. 

Benacerraf and co-workers (4) observed 
that partial hepatectomy and other measures 
reducing portal blood flow in rats. interfered 
with blood clearance of intravenously injected 
india ink, but enhanced hepatic phagocytosis. 
presumably because of increased blood flow 
through remaining Imrtion of liver. I t  is coil- 
c.tkihle t hii t increased I)loorl flow/ volume of 
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tissue following partial hepatectomy may have 
contributed to the increase of phagocytosis 
also in our experiments, but since we measured 
phagocytosis 24 hours after intraperitoneal in- 
jection, it is less likely that this was the de- 
cisive factor. Simultaneously with prelimi- 
nary report of our results(5), Leong and as- 
sociates (6)  presented data obtained by iso- 
lated rat liver preparations perfused with ra- 
dioactive colloidal chromic phosphate. In this 
study the authors found that 48 hours after 
hepatectomy phagocytic activity of liver had 
doubled over that of controls. Since these re- 
sults were obtained with controlled rates of 
perfusion in vitro, they do not support the as- 
sumption that increased rate of blood flow 
was the main factor in elevating hepatic pha- 
gocytosis after partial hepatectomy. Aber- 
crombie and Harkness ( 7 )  observed that re- 
generation of littoral cells proceeded at a 
faster rate than that of parenchymal cells be- 
tween 2 and 7 days after partial hepatectomy. 
Similarly, Aterman (8) noted an increase in 
sinusoidal cells as early as 3 hours after par- 
tial hepatectomy It is also of interest to re- 
fer to observations by Haven et d ( 9 )  on in- 
creased immune responses in rats after partial 
hepatectomy ; when injections of sheep red 
cells were given immediately after hepatec- 
tomy, these animals showed significantly 
higher hemolysin titers than did controls. 

Summary. 1. Uptake of Aul9* in liver and 
spleen was compared after hepatectomy or 

sham operation was carried out in Lewis and 
Wistar rats. 2. Female rats showed higher 
uptake of radiogold in liver and spleen than 
did males. 3. Three and 8 days after he- 
patectomy, male Lewis rats, and 3 days after 
hepatectomy male Wistar rats, showed greater 
uptake of radiogold in liver and spleen than 
did sham-operated controls. Similar but less 
pronounced differences were found in female 
Lewis rats. 4. Fifteen or 16 days after he- 
patectomy male and female Lewis rats showed 
no significant differences in hepatic or splenic 
uptake of radiocolloid, while in male Wistar 
rats splenic but not hepatic uptake was still 
increased. 5. Increased spleen/body weight 
ratios were observed in hepatectomized rats. 
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The Free Myo-Inositol of Thyroid Tissue.* (24693) 

NORBERT FREINICEL, REX M. C. DAWSON, SIDNEY H. INGBAR AND ROBERT W. WHITE 
Thorndike Memorial Lab., Second and Fourth Medical Services (Harvard), Boston City  Hospital, 

and Dept. of Medicine, Harvard Medical School, Howard Hughes Medical Inst., 
and Biochemistry Dept., A .  R .  C .  Inst. of Animal Physiology, 

Babraham, Cambridge, England 

During a study of phospholipid metabolism 
of sheep thyroid tissue(l-3), abundant quan- 
tities of a water-soluble compound were noted 
which exhibited chromatographic mobility and was demonstrated. 

grants and Surgeon General’s contract. 

staining characteristics of free myo-inositol. 
In  addition, in lipid extracts of sheep thyroid 
tissue, an inositol-containing phosphoglyceride 

1% vityo (2), as well 
as ~ Y Z  viV0 (3) , the p32 turnover in this Phos- 
phoinositide was 2 to 10 times more rapid 

* The research was supported in part by U.S.P.H.S. 


