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Schwartz, and his associates, have recently 
reported that intramuscular injection of 6- 
Mercaptopurine in doses of 3 mg/kg and 6 
mg/kg produces a profound suppression of 
humoral antibody formation to crystalline bo- 
vine serum albumin in rabbits when the anti- 
gen and antimetabolite are given simultane- 
ously (1) .  There was no effect on the sec- 
ondary imrnune response to bovine serum al- 
bumin when a dose of 6 mg/kg of 6-Mercap- 
topurine was employed (2).  Since other physi- 
cal and chemical agents such as x-irradiation 
and cortisone (3,4) which suppress formation 
of antib0d.y also modify the homograft re- 
sponse it was felt profitable to examine the 
effect of 6-Mercaptopurine on survival time 
of skin homografts. This paper presents data 
which indicate that 6-Mercaptopurine can 
modify the homograft response to skin homo- 
transplants in rabbits although it does not 
completely abolish it. 

Method.  In 3 experiments reciprocal 
cross-graf ts were exchanged between albino 
New Zealand strain rabbits (weighing 2 5 3 . 0  
kg) and black-and-white Dutch strain rabbits 
(weighing 1 .O-2.2 kg) randomly distributed as 
to sex, which were obtained from commercial 
sources and maintained on a stock ad lib. diet. 
Both strains were equally distributed among 
treated and control groups. Animals were 
anesthetized with I.V. nembutal@ and 12 
cm2 free full thickness skin grafts were re- 
moved froim the upper and lower abdomen 
and the graft site prepared with alcohol. Ho- 
mografts were placed in the upper site and 
autografts in the lower site. Grafts were su- 
tured in place with 4 interrupted 6-0 silk su- 
tures a t  the corners and a continuous suture 
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around the margin. A thin layer of bacitracin@ 
ointment was applied to the wound edges 
after which the grafts were covered with 
gauze squares held in place by several 
turns of quick drying plaster of Paris bandage. 
Grafts were inspected daily and the gross con- 
dition noted. The endpoint of graft rejection 
was invariably abrupt and clearcut. 6-Mer- 
captopurine (6-MP) was administered intra- 
venously via the ear veins daily from a freshly 
prepared stock solution containing 15.2 mg/ 
cc. The following dosage schedules were em- 
ployed. Group 1 animals received a daily 
dose of 6 mg/kg. 6-MP starting on the day 
of grafting and continuing until the graft 
sloughed. In this group pretreatment and 
weekly white bloold cell counts were done on 
all surviving treated animals. Several homo- 
grafts exhibiting long term survival were ex- 
amined under the dissecting microscope for 
capillary blood flow according to the method 
of Taylolr and Lehrfeld ( 5 1 . Microscopic sec- 
tions of homografts stained with hematoxylin 
and eosin and methyl green pyronin stains 
were examined for inflammatory infiltrate sug- 
gestive of rejection when an animal died with 
a homograft in good condition. All animals 
were weighed at  4-5 day intervals. Group 2 
animals were treated with 12 mg/kg of 6-NIP 
daily starting on the day of grafting and con- 
tinuing until slough of the graft occurred. 
Pre-treatment and weekly white blood cell 
counts were done on all treated animals and 
they were weighed a t  4-5 day intervals. Group 
3 animals were treated with 12 mg/kg 6-MP 
starting on day of grafting and continuing for 
a period of 14 days. In this group graft sur- 
vival was the only observation made. 

The data are summarized in the 
chart. At a dose level of 6 mg/kg employed 
in Group I rabbits, there was a barely discern- 
ible effect of 6-MP on any prolongation of via- 
bility in the graft. Serial observations made 

Results. 
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TABLE I. Effect of 6-MP on Survival of Rabbit Skin Homografts. 

Group Effect 011 body \vt Grill blood counts Mortality survival 
Effect on periph- Effect on homograf t 

~~ 

1 
t i  ing/kg/clap from No sigriific:riit loss 

clay of grafting of wt in either 
until slough treatpi1 or noii- 

tw:i tcil rnhl,its 

Slight fall in Hgb 4 d e a t h s  i n  1 0  
and TZ'R(: af te r  2 trcatccl animals; 
7T-k t l Y ~ : ~ t l l l l ~ l l t  no clcaths in con- 

trolr 

Mean slough time in 
treated animals of 
17.5 days (15-25) f o r  
ti a n i m a l s ;  mean  
slough time of 14.4 
d:tys (11-16) for  10 
untreated animals. 4 
aniinals died at 5, 
12, 15, aiid 27 days 
with viable grafts. 

3 
1 2  iiig/kg/dny from Sot  rc~ol*~l t~i l  

day of grafting 
t o  13th day post- 
g I'R fting 

JTe:iii slough time of 
22 days (19-25) in 
3 treated animals; 
mean slough time of 
14.1 days (13-17) in 
9 controls. Seven ani- 
mals died with viable 
grafts a t  avg of 18.4 
i l a ) ~  (10-28). 

S o t  I W O r . ~ l t ~ ~ l  1 (10 a t  11 i 11 1 0  Mean slough time in 9 
tinitcd animals ; treated rabbits, 24.3 
110 ilcatlts in con- clays (23-26) ; meail 
trols slough time of 9 un- 

t,reated rabbits, 14.1 
days (13-17). One 
treated animal died 
at 2 3  days with a vi- 
able graft. 

a t  daily intervals of the gross condition of 
homografts in treated and untreated rabbits 
disclosed no significant differences in a major- 
ity of the animals. However. two treated ani- 
mals showed prolongations of graft survival 
to about twice the length of survival time of 
untreated animals. ilfortality clue to treat- 
ment was not unduly high in this group. 
Moreover, profound leukopenia was not at- 
tained in any of the animals so treated. His- 
tologic sections of honiograf ts showing long 
term survival revealed extensive round cell in- 
filtration. This contrasts with the absence of 
significant inflammatory infiltrate in auto- 
grafts from the same animals. In  the absence 
of gross infection we interpret this as evidence 
for an active process of graft rejection in 
these animals. In the next group a dose level 
of 12 mg/kg was employed. Tt is readily ap- 
parent from the summary of the results that 
the mortality due to treatment was greatly 
increased. This prevented the collection of 
data on graft survival since all animals who 

died had viable grafts. Nonetheless, 4 out of 
10 treated animals had prolongations of graft 
survival to almost twice that of untreated ani- 
mals and all died with viable grafts. Capil- 
lary blood flow was observed in the graft of 
the longest surviving animal a t  2 7  days. Ex- 
amination of histological sections of homo- 
grafts and autografts from those animals suc- 
cumbing with viable grafts failed to disclose 
any outstanding differences. Grossly the 
grafts had regrowth of hair a t  time of death. 
In this group and a subsequent group it  was 
apparent from gross observation that the con- 
dition of the grafts in treated animals was bet- 
ter than grafts in untreated animals a t  com- 
parable times after grafting. All of these 
features indicate a suppression of the host re- 
sponse to homologous skin. 

The dose schedule of Group I11 was devised 
with the idea of reducing the mortality due to 
treatment by stopping treatment a t  14 days. 
It had been observed previously that most 
animals died after the second week of treat- 
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ment. A clear-cut demonstration of retarda- 
tion of the homograft response was achieved. 
An interval of more than a week supervened 
after the slough of the last homograft in the 
untreated group and the slough of the first 
homograft in the treated group. Mortality 
due to treatment was significantly reduced. 
Nonetheless, all homografts were rejected be- 
tween the 26th and 28th day following graft- 
ing. Hence, it is apparent that additional 
treatment 7vas required in order to maintain 
suppression of the homograft, rejection re- 
sponse. 

Discussion. These results clearly estab- 
lished that 6-Mercaptopurine in the dose lev- 
els employed produced an inhibitory effect on 
the immune response to skin homografts in 
rabbits. The lethality of this treatment with 
6-Mercaptolpurine has also been demonstrated. 
That lethality was not always a result of bone 
marrow suppression is indicated by the rela- 
tively large number of animals dying prior to 
development of leukopenia. The unusually 
large number of animals dying prior to slough 
of the skin homograft did not permit deter- 
mination of maximum survival time if treat- 
ment had been continued indefinitely. If 
treatment were discontinued, as in Group 111, 
all grafts eventually sloughed. Hence, i t  ap- 
peared that sustained treatment was neces- 
sary to maintain suppression of the homograft 
response. I t  was also of interest to note that 

profound leukopenia was present in those ani- 
mals showing the longest graft survival. This 
was interpreted as suggesting the importance 
of using doses sufficiently large to achieve he- 
mopoietic suppression in order to obtain this 
effect with this antagonist of purine metabol- 
ism. Nonetheless, interference with nucleic 
acid synthesis(6) may be inferred to be the 
predominant action of this drug and the 
means by which i t  presumably suppresses pro- 
duction of humoral antibody and the homo- 
graft reaction. 

Sunzmwy. 6-hTP, a powerful metabolic an- 
tagonist to nucleic acid synthesis, prolongs 
survival time of skin homografts in rabbits 
when administered after grafting. Treat- 
ment must be given continuously to maintain 
graft viability. However, toxicity of 6-MP 
limits the length of time treatment may be 
given. 
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Many irmestigators have observed that si- 
multaneous feeding of plant sterols and cho- 
lesterol to animals prevented hypercholestere- 
mia obtained when only cholesterol was fed. 
These researches demonstrated the effective- 
ness of sitosterol as a hypo-cholesteremic 
agent in man. The following modes of action 
have been proposed for hypo-cholesteremic ef - 

fect of sitosterol: (1) Formation of a mixed 
crystal of sitosterol and cholesterol, from 
which cholesterol is less readily dispersed into 
the colloidal form( 1,2) ; ( 2 )  competition be- 
tween sitosterol and cholesterol for esterifica- 
tion ( 3 )  ; and ( 3 )  competition with cholesterol 
for acceptor sites on or within the intestinal 
mucosa.1 cell(4,S). Dispersion into colloidal 


