
The augmentation of pregnant mare serum gonadotropin by the 
pituitary follicle-stimulating hormone can be considered to be of a 
specific nature, since it has been shown that non-specific augmenting 
substances, such as copper or zinc salts, inert proteins, adrenalin, etc., 
which synergize pituitary extracts, do not augment the hormone 
from pregnant mare serum3 

Summary. An augmentative effect was observed when pregnant 
mare serum gonadotropin was administered in combination with a 
pituitary follicle-stimulating preparation. On  the other hand, 
the addition of chorionic gonadotropin under the same experimental 
conditions, did not potentiate the gonadotropic effect of the pregnant 
m i r e  seruni preparations. 
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Electrophoretic Analysis of Anti-Papilloma Rabbit Serum.” 

I). G. S m w ,  -4. K. T.\w.oi{, DOROTHY BEARD AND J. W. BEARD. 
From t h e  lkpartnzcnt of Surgery, Duke University School of 3fm7;n’*1n. 

Dzirham, S.C. 

Sei-uni i l -o t l l  cloiiicstic ralhits bearing the growths of infectious 
~)npillomatosis;’ ;inti tliow injected with extracts of domestic or 
cottontail ra1)bit growths or with the purified papilloma virus pro- 
tein may contain imniune bodies demonstrable hy complement fixa- 
tion, neutralization or precipitation.’ Recently, studies have been 
made in this latioratory to learn whether these immunological char- 
acters are pat-allelcd by a1)normal electrophoretic behavior of such 
serum. 

Sera from individuals ( - I€  6 groups of rabbits were examined: 
(1  ) domestic rabbits iiijected iiitraperitoneally with 0.5 mg of purified 
papilloma virus protein, once a week for 6 weelts, and serum taken 
for study every 7 days (for a total of 51 days) : ( 2 )  domestic rabbits 
injected intravenously with 0.5 mg of purified papilloma virus pro- 
tein, twice a week fot- f, weclis. and the seruni examined after 21 
and 50 d a y  : (3)  domestic rabbits injected intraperitoneally with 

3 Evans, J .  S., Hines, L. R.. Ccithaml, .J. .T., and ROC~I,  F. C., Endocrinol., 1940, 
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from Lederle Laboratories, Inc., Pearl River, New York. 
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1.0 cc of a 7.5% suspension of domestic rabbit warts, twice weekly 
for 6 weeks ; (4)  domestic rabbits bearing experinientally-induced 
growths for 39 to 72 days ; ( 5 )  domestic rabbits carrying transplanted 
growths3 in abdominal organs for 115 days; (6) cottontail rabbits 
bearing experimentally-induced growths for 37 and 40 days. The 
serum was diluted with 2 volumes of buffer solution of p H  7.8 
containing $3.7675 g NaC1, 2.6274 g Na,HFO,, and 0.2071 g 
NaH,PO, * H,O per liter and dialyzed for 4 to 6 days at  2 to 9°C. 
For electrophoresis the moving boundary method of Tiselius was 
used and the boundary gradients were recorded as previously de- 
scribed.4 The index o f  serological change was coni1)lemeiit-fixin~ 
titer. 

In  the sera of animals receiving the virus intravenously or intra- 
peritoneally, the coniplement-fixing titer was 1 :16 to 1 :256. NO 
abnormality either qualitative or quantitative, was seen in the 
electrophoretic behavior o f  the sera. The serum from animals re- 
ceiving suspensions of domestic rabbit growths intraperitoneally 
fixed complement in 0. to 1 :4 dilution, and no change occurred in the 
e I ec t r o p ho r e tic pattern. 

Definite changes were seen, hoLveL-er, in thc sera of animals bear- 
ing growths in the skin (complement not fixed in I case, but fixed in 
dilutions of 1 :2 to 1 :8 in 5 cases) or growths transplanted to ab- 
dominal organs (complement fixed in 0 dilution). The electro- 
phoretic diagram of such a serum is seen in Fig. 1. For comparison 
and to illustrate the significant characters, the diagram of a serum 
from an animal injected intraperitoneally with papilloma virus protein 
is given in Fig. 2. The diagram of Fig. 2 shows no difference 
from that of normal rabbit serum described elsewhere. The sig- 
nificant abnormality of Fig. 1 was the high, relative and absolute, 
quantity of the complex represented in the beta boundary, both of 
which were well beyond the limits of variation in normal sera.5 
The beta complex of Fig. 1 represented 30.3% of the total protein 
in contrast with 15% as the mean for normal rabbit serum. The 
significance of the enhanced beta boundary of serum from rabbits 
carrying warts is not yet apparent. Enhanced beta boundaries have 
been seen6 in human sera from patients with obstructive jaundice, 

3 ROUS, P., and Beard, J. W., J .  E x p .  Mcd., 1934, 60, 701. 
4 Sharp, D. G., Taylor, A. R., Beard, D., and Beard, .J. W., J .  Biol. Chem., 1943, 

5 Sharp, D. G., Taylor, -4. R., Beard, D., and Beard, J .  W., J. Immunol., 1942, 

6 Longsworth, L. G., S h e d l o ~ s k ~ ,  T., and MacInnes, I>. A., J. Ezp.  Med., 1939, 

142, 193. 
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FIG. 1. FIG. 2. 
FIG. 1. Xcfiactit-e indrs gradient curve of serum f rom a domestic rabbit bear- 

ing cutaneous papillomas. Tlir ~u rves  were photographed at 0 and 276 minutes by 
the method of crossed slits. The potential gradient was 4.73 volts/cm a t  0.2 ionic 
strength and 1°C.  

FIG. 2. Refractive index gradient curvc of serum from a domestic rabbit inocu- 
lated intrapwitoneally witli purified pa1)ilIonia virus. The curve was photographed 
after 311 niiiiutcs ' migration. Tlie potentin1 gradient JVM 4.77 volts/cm at 0.2 
ionic strength :tiid 1°C. 

multiple iiiyelonia and iieplirosis. In these cases portions of the 
cotiiples resp msible for the beta Imundary were ether-soluble. Such 
proved to lie the casc iii the present work since the beta component 
could be reduced to norinal proportions by extraction of the serum 
with ether. Xone of the beta component was absorbed by purified 
virus (9.0 mg virus to 6.0 cc of serum) nor by suspensions of 
domestic rahhit growths. OnI!- (me of 6 sera examined showed no 
enhanceinciit o f  the l x t n  l~ounc la r~~  and this was from an animal in 
which retrogression o f  the groivths was in progress. I t  thus appears 
that the almornial coinl~oiient associated with the enhanced beta 
boundary represents a lipoidal material unrelated to the papilloma 
anti bodies. 

In  the sera of 2 cottontail rabbits bearing warts, cornplement-fixing 
titer 1 :16 and 1 :32, the findings differed from those with domestic 
rabbits. In both, change in the beta globulin component was ques- 
tionable but there appeared to be a definite increase in the gamma 
globulin. Serological changes after immunization are usually paral- 
leled by changes in thc gamma globulin component, but it is note- 
worthy that the cc.)mplc.tiicnt-fising titers of these cottontail rabbit 
sera were less than tliost. seen in domestic rabbits immunized with 
purified \-irus. The lack of increase in the beta boundary may be 
related to biological phenomena concerned with the growths them- 
selves as reported in an acconipaiiyiiig paper.7 

7 Taylor, A. R., Sharp, D. G., Beard, D., and Beard, J. W., PBOC. SoC. EXP. 
BIOL. AND AIED., 1942, subiiiitted f o r  publication. 


