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in vitro for one requiring time-consuming, un- 
certain, and expensive maintenance in in- 
fected rabbits. 

Summary. Fluorescent treponenial anti- 
body tests (RFTA and FTA 11) using hypo- 
chlorite-treated Reiter and Nichols strain 
treponemes, respectively, were compared with 
each other and with a Reiter protein comple- 
ment-fixation (RPCF) test in a study of sera 
previously subjected to the Treponema pal- 
Zidum immobilization (TPI) test. The fluo- 
rescent antibody (FA) tests were closely 
comparable in sensitivity and specificity for 
syphilis. The RPCF test was slightly more 
sensitive than either FA test, but yielded 
somewhat more %on-specific” reactions. It 
appeared that either FA test might serve as 
well as the RPCF test as a screening proce- 
dure in differentiating persons with latent 
syphilis from those whose sera react “non- 
specifically” with cardiolipin antigens. Con- 
siderations favoring selection of an FA test 
are simplicity of performance and the need 
for fewer reagents. Moreover, the RFTA 
test substitutes an organism that can be cul- 
tivated simply in vitro for one requiring 
maintenance in infected rabbits. 

We are grateful to Jacob B. DeWeerdt and Janet 
G. Jennings, who performed the essen,tial TPI tests, 
and to Willard B. Olmstead who assisted with the 
fluorescent antibody tests. 
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Effects of Mannoheptulose on Glucose Metabolism of Isolated Tissues. 
(27277) 

SIDNEY S. CHERNICK, ROBERT 0. Scow, ERNST SIMON* AND FRANCES A. STRICKER 
Laboratories of Niitrition and Endocrinology and of Biochemistry and Metabolism, National 

Znstitute of Arthritis and Metabolic Diseases, National Znst. Health, Bethesda, Md .  

Parenteral administration of mannoheptu- 
lose produces hyperglycemia and hyperketo- 
nemia in rats(l,2). I t  has been suggested h a e l .  

* Visiting Scientist on leave of absence from Dept. 
‘of  EX^. Biol., Weizmann Inst. of Science, Rehovoth, 
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that mannoheptulose produces these effects 
by blocking the release of insulin from the 
pancreas( 2 ) .  However, the possibility of ;i 

direct action of mannoheptulose on gI~icose 
metabolism in major tissues was not ruled 
out. This report deals with effects of manno- 
heptulose on the metabolism of glucose by 
isolated tissues. 

Methods. Sprague-Dawley rats were fed, 
ad libitum, a stock diet (Purina chow). All 
were in the fed state when killed by cervical 
fracture. Slices of liver and kidney (largely 
cortex) were prepared freehand, blotted free 
of excess moisture and weighed. About 300 
mg were incubated in 3.2 ml of Krebs bicar- 
bonate buffer ( 3 ) .  Glucose, unforinly labeled 
with P4, was present a t  an initial concentra- 
tion of 1.3 or 6.2 pM/ml. Mannoheptuloset 
was added dissolved in buffer. The utiliza- 
tion of glucose during the incubation (37.2' 
for 1 hour) was determined by the disappear- 
ance of C14-glucose from the media and its 
presence as C1+02 and 1 i ~ i d - C ~ ~ .  Since the 
dilution of the C*4-glucose by the glucose of 
the slices was not affected by mannoheptu- 
lose, the ratio of CI4 values to total amounts 
of glucose used is the same for paired experi- 
ments. 

Diaphragms were obtained from rats weigh- 
ing 150-200 g. Hemidiaphragms were incu- 
bated (2 hours a t  37.2') in 2.2 ml of media 
containing either glucose or glucose and man- 
noheptulose. 

Epididymal fat pads were divided into 4 
equal parts of 250-300 n g  each. The effect 
of mannoheptulose on glucose metabolism 
was determined in the presence and absence 
of crystalline insulin.: 

Measurement of radioactivity . Incubations 
were carried out in 25 ml Erlenmeyer flasks. 
When CO2 was collected the flask contained 
a well hanging from a serum stopper. At the 
end of the incubation period, 0.2 ml of 1N 
NaOH was added to the well and 0.2 ml of 
5N H2S04 to the main compartment of the 
flask (4). 

t Crystalline mannoheptulose (1 ) was prepared 
from avocados at Weizmann Inst., Rehovoth, Israel. 

$Obtained from Dr. Mary Root, Eli Lilly Labs., 
Indianapolis, Ind. 

1 n i t i : i l  nir4li:it Atlde(1 C" ~ I I I c ~ N ~ $  
Rt:covtmd 

Glucose heptulose appeared CO, Lipid 
Tissue* {----inhf-------\ -phf/g tissue/hr- 

Mtliiiio- Uis- as 

l iver 1.3 - .9 .2 .02 
1.3 4.5 .6 .1 .02 
6.2 - 8.9 .3 -06 
6.2 5.0 9.0 .2 .06 

Ki(1iwy 1.3 - 3.4 .9 .05 
1.3 4.5 3.4 1.1 .05 

F't&~l l i~ l t*  rats wc4glied 300-250 g .  Tissue sliccs 
~trqia~ei l  frrc~hai!d ; far liver 200-300 and kidticy 
150-300 ing/flask. 

t 3.3 ml KrelJs bictr1)onnte solutioii/flask. Tncu- 
h t c d  for 1 hr at 37.2". 
: Ca1cul;ttecl on basis of specific activity of thc 

C'4-gliicose before addition of tissue. 

Lipids were isolated by extraction with 2 : l  
chloroform-methanol( 5 ) .  Aliquots of cliloro- 
form extract were hydrolyzed by heating with 
alcoholic KOH, acidified and fatty acids ex- 
tracted with Dole's solution(6). 

The radioactivity of CO., lipid and aque- 
ous fractions were determined by the method 
of Bray(7) with an automatic Packarcl Tri- 
Carb Liquid Scintillation Spectrometer. The 
C14 values of the fatty acids were subtracted 
from those for total lipids to yield the radio- 
activity of the glyceride "glycerol." 

Glucose was determined by means of glu- 

TABLE 11. Effcct of Mannoheptulose on Glucose 
Uptake by Rat Diaphragm. 

~~~~ ~ 

Initial media t 
Manno- Glucose 

Glucose heptulose uptake,$ 
1t;tt #" Sex {--mN--\ p M / g  tissuefir 

5.7 - 8.1 
5.7 13.7 8.9 

%j 8 5.7 - 17.9 
5.7 13.7 15.5 

8.4 5.3 
13.7 5.9 

6 0  
5.3 
5.3 - 9.8 

12.8 
7 9  

5.3 13.7 

Avg ratio for paired flasks: 1.11 2 0.09 (7 exp.) 

4 8  

- 

* Rats weighed 150-200 g. 
t 2.2 ml of Krebs bicarbonate solution/flask ; gas 

$ Calculated from difference between initial and 

$ Insulin added (55 milliunits/ml). 

phase 95% 0, - 5% CO,; incubated 2 hr at 37.2'. 

final values. 
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TABLE 111. Effect of Mannoheptulose on Glucose Metabolism of Epididymal Fat Piid. 

O4 glucose recovered as Initial media concentration’ 

Glucose heptulose Insulin,t uptake, Total lipid Fatty acids Glyceride glycerol 
/-mM.-? units/l pM/g/hr added glucose/g/hr-, 

Manno- Glucose 

5.3 - - 1.7 2 .4$ .77 & .03 .37 +- .05 .40 2 -03 
5.3 13.7 - 2.4 2 1.0 .79 -+ .07 .38 t .07 .41 .03 
5.3 - 55 8.9 & 2.0 5.5 2 2.0 4.2 & 1.7 1.2 * .2 
5.3 13.7 55 7.0 -c 1.5 4.5 2 1.4 3.4 & 1.2 1.2 2 .2 

~~ ~ ~ 

* 2.2 ml Krebs bicarbonate solution/flask; gas phase 95% 0, - 5% CO,; incubated 2 hr at 
90 0 0  
0 1 . 6  . 

t Glucagon-free crystalline Zn insulin. 
$ Mean k stand. error. Results of 3 rats. 

cose oxidase (Worthington Biochemical 
Corp., Freehold, N. J.). 

Results. Liver and kidney slices (Table 
I ) .  Mannoheptulose did not alter the disap- 
pearance of C14-glucose from the medium nor 
its recovery as C1W2 or lipid-C14 even when 
the ratio of mannoheptulose to glucose was 
greater than 3. In addition, the fraction of 
the lipid-C14 in fatty acids was found to be 
unaffected by the presence of mannoheptu- 
lose. 

Diaphragm (Table IZ) .  The glucose up- 
take by hemidiaphragms was the same in the 
presence of mannoheptulose as in its absence. 
Increasing the molar ratio of mannoheptulose 
to glucose from about 1 to more than 3 did 
not appreciably alter glucose uptake. In rep- 
resentative tests the recovery of the glucose- 
C14 as COz and fatty acids was not altered by 
the heptulose. The action of insulin in s t’ imu- 
lating glucose uptake was not affected ap- 
preciably by mannoheptulose (rat 5 ,  Table 
11). 

Epididymal fat pat (Table I I I ) .  Addition 
of mannoheptulose to the medium did not in- 
hibit the disappearance of glucose nor recov- 
ery of C14 in the lipid fraction. The distribu- 
tion of lipid-C14 between fatty acids and 
glyceride “glycerol” was about equal in both 
sets of flasks. When insulin was added to the 
medium, glucose uptake and lipid-CI4 in- 
creased to the same degree whether or not 
mannoheptulose was present. The insulin- 
stimulated increase in fatty acid-C14 was 
about lefold while that in glucose uptake 
and glyceride “glycerol-C14” was only 3- to 

Discussion. The diabetogenic action of 
S-fold. 

mannoheptulose could be due to its effects 
on: 1) the carbohydrate metabolism of in- 
sulin sensitive tissues (e.g., the action of 2- 
deoxyglucose (8) ), 2 )  insulin, per se (e.g., 
anti-insulin( 9 )  ) ; or 3 )  the production and 
secretion of insulin from the pancreas (e.g., 
after alloxan injection) . 

The present investigation shows that man- 
noheptulose does not inhibit uptake and me- 
tabolism of glucose by liver, kidney, adipose 
tissue or diaphragm. The stimulatory action 
of insulin on the carbohydrate metabolism of 
diaphragm and adipose tissue, also, is unaf- 
fected by mannoheptulose, confirming the 
earlier observation ( 2 ) that mannoheptulose 
has no effect on the action of exogenous in- 
sulin in fasting rats. In addition, blood glu- 
cose and ketone body levels of pancreatec- 
tomized rats were not changed by mannohep- 
tulose. I t  was suggested ( 2 )  therefore, that 
mannoheptulose may act in the pancreas by 
suppressing release of insulin. This sugges- 
tion is supported by the results presented 
here. 

Summary. The mechanism of the diabe- 
togenic action of mannoheptulose has been 
investigated by testing its action on glucose 
metabolism by isolated tissues. Mannohep- 
tulose did not alter the in vitro metabolism of 
glucose by liver, kidney, diaphragm or epi- 
didymal fat pad. The stimulating effects of 
insulin on glucose metabolism of diaphragm 
and adipose tissue were not decreased by 
rnannoheptulose. 
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Homotransplantation Iiiiiiiunity of Neonatal Rabbits.* (27278) 

JOHN s. NAJARIPlh’t  A N D  FRANK J. DIXON 
Division of Empcririieiital Yalhologv, Scripps I‘linic and Research Foundation, La Jolla, Calif. 

The development of the immune response 
in neonatal animals has been the subject of 
many investigations ( 1 ) . Most of these stud- 
ies have dealt with the humoral antibody re- 
sponses of neonates injected with soluble pro- 
tein or bacterial antigens and have revealed 
little or no antibody formation. At the same 
time in the neonatal period, homograft im- 
munity is apparently already developed,, but 
detailed information concerning the degree of 
development is not available for most species. 
More precise knowledge of the status of ho- 
mograft immunity in the neonatal rabbit is 
of importance in interpreting experiments in 
which the immunologic behavior of adult ho- 
mologous lymphoid cells, transferred to neo- 
natal recipients, has been observed. In some 
of these experiments, adult cells transferred 
to neonates have made little or no antibody 
(2-5).  One possible explanation for this fail- 
ure has been the homograft reaction by the 
neonatal recipient against the transferred 
cells ( 6) . 

\ I t  was the purpose of this study to deter- 
mine the transplantation immunity of the 
neonatal rabbits as measured by rejection of 
skin homografts. In  addition, the effect of 
prior irradiation on survival times of homo- 
l o p i s  skin grafts was also observed. 

Method. Pregnant albino rabbits were ob- 
*This work was supported in part by U.S.P.H.S. 

grant and by Atomic Energy Commission Contract. 
Publication No. 5 of the Division of Exp, Pathology, 
Scripps Clinic and Research Foundation, La Jolla, 
Calif. 

----_ 

t U.S.P.H.S. Special Research Fellow. 

tained from several different breeders and 
after delivery the nursing neonates were used 
as donors and recipients of skin grafts. Neo- 
natal skin grafts were not exchanged between 
litter mates. A total of 172 neonates were 
used in this study and were divided into 2 
major groups for skin grafting. The first 
group of animals was grafted within the first 
week of life and ranged in age between 2 and 
6 days. The second group consisted of ani- 
mals 10 to 14 days old. One-half the mem- 
bers of each group of neonates received adult 
homologous skin, the other half received neo- 
natal homologous skin. 

Thirty-three adult non-pregnant rabbits 
weighing between 2.5 to 3.5 kg were obtained 
from the same breeders and served as both 
skin graft donors for the neonates and as con- 
trol recipients for homologous adult and neo- 
natal skin grafts. Approximately one-half of 
the neonatal and adul t recipients received 
400 r total body irradiation 48 hours prior 
to skin grafting( 7). 

Full thickness skin grafts were taken from 
the dorsum of the ear of all neonates. The 
adult donor skin grafts were full thickness 
grafts from the dorsum of the ear or split 
thickness grafts from the abdominal skin. 
Split thickness grafts were used in order to 
arrive at  a more comparable physical quan- 
tity to neonatal skin. All the skin grafts 
were fitted and sutured to the dorsum of the 
ear of the recipients and measured 0.5 X 0.5 
cm in neonates and 1 X 1 cm in adults. In  
approximately one-half of the recipient neo- 
nates, the skin removed to create the defect 


