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s~irvivai timne of the azathiupririe group "s owparvd with the control ioupt awl by
the criteria cited there were fewer takes effected in the animals receiving 'azathioprine.

The two drugs tested were esstentially ineffective in the dose levels and regimens

utilixed



EFFECT Of AlATHIOPRIIN A! AMTIOP_ IN O ,.COIUDY DISASE 1
iN M iESUN HOW

1, INTRODUCTION that the drugs might prnve oeful, Since the
Completlon of this study, more information has

Considerable speievs variation exist- in the lx:come available. Muller-B'at et al. (10) and
course of second.iry diseatse after postirradia- Van Bekkam (5) have reported some ,Rucce
0ion allogencic bone marrow transplantation. In modifying secondary disease in monkeys by
In mice iate mortality may .-ange up to 100%, use of amethopterin and cyclophosphamide,
and in dogs a clinically Pevere syndrome has with a greater degree of success using the
hoen *acrib-' by Thnma.s et al. (22, 23) and latter drug.
Cole and Alpen (7). Other species have been
shown to manifest secondary lisease, and the The ability of azathioprine to suppress im-
species differences have been summarized by muse responses in humans after organ trans-
Van Putten (21). In primates successful post- plants and the effectixeness of amethopterin in
irradiation allogeneic bone marro v transplanta- attenuating secondary disease in rodents and
tion is followed by the rapid onset of a severe dogs prompted a trial of these drugs in the
and uniformly fatal form of secondary disease. rhesus monkey.
The clinical syndrome and pertinent pathologic
findings have been well documented in the
rhesgus monkey (8, 9, 10). The similarity I. MATERIAIS AND METHODS
betw-en the course of secondary disease in the
monkey and man provides a potentially useful Forty-five rhesus monkeys (27 males and
model to evaluate the ability of various im- 18 females), weighing 2.4 to 3.5 kg., were
munosuppreaslve agents to modify secondary divided into 15 xets of 3 animals each. In each
diseane in humans (5). set the animals were of similar weights and

identical sex and red cell type. Erythrocytic

Uphoff (26) in 1958 showed that amethop- typing in the rhesus monkey has been pre-

terin was effective in altering the course of viously described by Owen and Anderson (20).

secondary disease in mice; this finding was Animals within each set were randomly as-

later confirmed by Lochte et al. (14). Thomas signed to one of the two drug Croups or the

and his associates (23, 24, 25) have shown that control group. The animals were used as both

in dogs reciving allogeneic bone marrow trans- donors and recipients, and animals within each

plants It is possible to Increase the survival set were randomly matched for this purpose.

time by treatment with amethopterin. Treat-
ment regimens included administration of The animals were lightly anesthetized with
amethopterin both pre- and posttransplanta- intravenous e2:i, thiopental; both buttocks
tion. There is limited information available in and thighs wcc,,. .,haved and prepared for sur-
the literature on the effect of immunosuppres- gery, and a stab wound was made over the
sive agents on the course of secondary disease greater trochanter of orne of the femurs, A
in the rhesus monkey, Van Putten (L.) in hole was drilled through the trochanteric fos-
1964 reported preliminary results using a& using a Steinmann pin ($/a, or %k inch) In
arnethopterin and azathioprine and suggested a hand chuck. This route of obtaining borne
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marrow apecimens from the rheaus monkey anbovc the minimum obtained with the pumip
haa been dwribed by several authors (1. 12). alone, If dcnired. A xidesrni 1'ImRI xervwj Pi

A Virn-Silverynan needle (3%,i Inches) was in- a trap to exclude any fluid accidentally apirat-
Psated Into the mamrw cavity and the rnarmuw ed beyond the pla.itie tube- tined for marrow
spirated by advancing and retravting the collection. The plas'tic tube was removed when
needill severij Uras along the length of the partially filled; additional rneiia werQ added:
marrow cavity. The needle waa connected to a then the tube was capped with R perforated top
vacuum *ourre througih a three-way stopcock, and storted in 4:u. Cnnctiona between the
which allowed the marrow to be Intermittently pump, tank, and other poinis within the system
miixed with hepariniztA TC-199 Tnetiurn were made with Tygun tubing,
(T)Ifoo) during aspiration. After the niarmiw
was obtained fromn one femur, the animal was After aspiration, the marrow was mixud
turned and the procedure repeated on the up. with an additional 30 ml, of TC-199J mecliuni to
poalte side. Thin technic Is relatively simple, a final volume of approxIniately 90 nil. Ilepurin
and it Is possible to aspirate the marrow from (10,000 tLS.P. unitq), 32,000 units of penicillin,
the femura of 8 monkey@ in 11.j to 2 hours. By and 40 mng. of streptomycin were added to each
use of this method, the tratuiplants were per- liter of TC-199 medium. The agpirated marrow
formed four day. a week for a peiiod of two mixture was stored in ice until centrijugation,
weeks, which wva performed in a refrigeratedj centrifuge (2' to 40 C.) for 20 minutes at

The vacuum apparatus Is shown in figure 1. 1'D X if, Thu majority of the aujP.ri.1 LaA,
The vacuum pump was connected to a tank, fluid and fat was aspirated and tht. marrow
which served to dampen any marked prvssure resuspended by aspiration Into a syringe
changes within the syatem; the pressure was through a 20-gage needle, which also 8erved to
held at approximately 1/s atmosphere. A bleed- remove any small clots and bone chips. No
er valve allowed the presiure to be increased other filtration or screening was utilized. The

VACUUM

P UMP

.VIM-SILVERMAN

BLEEDER GAUGE SYRINGE FILLED
VA-VE TBN IHT-9

50 cc PLASTIC TUBE
WITHIN GLASS SIDEARM

FIGUR~E I
Vacuum apparae"u ,wed f/.r marruk- extrartiu~t,j



finial tuArrow flumprus1i'n Constitted r. volume 0. 1, andI 2. and 1.0 mg./kg, on days 3 through 14
of 20 to 30 ml. and wai stored at 2" to 4' C. Vostt ransplantation. Amethopterin (5 mg./mni.)I
until reinfuslon, at period of 2 to 3 hours, Total was administered in four subcutaneous alt..-
storage time for the aspirat#%d marrow wax 4 U) each day cm daysi 0, 2, 4. 6, and 8 po.sttrans-
6 hours. plantation in a do-e of 1.01 mg. kg. A mummary

of pertirwnt translanitation da~tA for eAch
After a ?2- to 3-hour recovery from inexthr- animal isl presented in tablo 1.

uia, the animals were irradiated using a

cobslt-SO facility, the dctt!Al of which have All aniial; were housed in individuil, ad-
been previously described (13). The uanm" jacent wire ragei with free access to water.
wer#' Irradiatpd in a wo4Kei b'ix using anterior Routine fee ing consisted of a commercial
and paiterior fields -,tho"y wsre turned h-Ofwity monkey chow interapa-aed with pcarjut4 =nd
through the period of irradiation, thus requir- fruit. Daily weights and tcmpcraturca WeCrc
Ing a l- to 2-minute interruption, A midline obtained on each animal as well as evaluation
air dose of 980 It was delivered at 98 R per of activity, appetite, appearance, and elimina-
minute, Approximately 1 tW 2 houra post- tion, If an animial wasn found dead in the
irradiation the animals were again lightly an- morning, survival was scored until the preced-
esthetized with Intravenous sodium thiopental, ing day. All animals were necropoied, and the
and marrow from the appropriate donor was histopathologie finding@ will be reported
infused in a leg vein. The marrow was Injected separately.
over a period of 1 minute. There was no direct
mourbidity or mortality associated with the Baseline blood samnlen were 'jbtninj.j )n
transplani,aAuun procedure. PropaiiacLc anti- two occaslons in the six weeks before trans-
biotics were administered daily from days 2 to plantation; the second sample was, obtained
15 posttransplantation and consiste&d of 200,000 approximately two weeks before transplanta-
units of penicillin and 40 mg, of tetracycline tion and has been presented in the following
intramuscularly once a day. Preliminary work data as the baseline value. Poattransplanta-
using this transplantation procedure in animals tion, the animales were sampled twice weekly
reeiving autologous transplants after a mnid- for peripheral blood counts and once per week
line air dose of 930 or 980 R under similar con- for serum enzyme and chemistry determina-
ditlona retiulted in takes in all 14 anim, !s. Two tions. The initial sample was obtained on day
rnimala subsequently died at 28 and 37 days; 7 with subsequent samples on day 10 or 11
both deaths may have been secondary to drugs (theso 1xiinta have been pooled in the dat and
which the animals were receiving, as the presented as an 11-day point), day 14, and in
peripherAl blood counts had returned to normal the few survivors. on days 17 and 21. In ad-
before the animals died. The remaining 12 dition, counts were occasionally performed it
animals are alive 19 months after transplanta- an animal was extremely ill or moribund to
tion. determine if there had been a take. Since

most of the postirradiation datsi does not follow
Since the marrow was obtained from living a normal distribution, the data have been cal.

donors, the AUSpenHIMn consisted of a mixture culated and tabulated as the 26th, 60th, and
of bone marrow and blood and the cell counts 75th percentiles.
have been expresied as "total nucleated cells."
The number of cells received ranged from The peripheral blood counts included
4.1 - 104 to 2,2 X< 101 total nucleated cells hemastocrt. platelet, rvticulbocyt*e, and leukocyte
(0.2 x 101 to 6.7 x~ 10' nucleated cells per kilo- countsi; serum chemistry and enzyme deter-
gram). Those animals receiving immuno- niinations included isocltric dehydrogenasse
suppressive airents were griven the initial dose (ICI)), serum glutani'- 1-ruvic transaminase
at the timie of the marrow infusion (day 0). (SGPT), serum glutamnic. oxaloacetic trans-
Azathloprine (3 mg./mI.) was administered aniinase (SGOT), alkaline phophat~ase, lactic
intravenously in a dose of 3.0 mg./kg. on duys dehydrogenase, leucine arniinopeptidase (LAP),
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blood urma nitrogen (BUN), cretinine, and not receiving bone marrow tran rlants showod
total protein with electrophnresis, The methods no evidence of recovery of either reticulacyte
of detcrmitation and normal vithi" for th. or luikocyt4 counts before death. which oc.
rheAus monkey in our labormtory have beeni curred from 10 to 16 days potir,*dlation, with
previously rmportod by Andrrson (3) iL.. '.e a mdian of 12 dayt, P,,?",,ent data frnn this
exreption of the isocitric dehydrogenaae, group ha,.- hw- : 1i4ded for purp)ses of corn-purtri.

Ill. RESULTS AND DISCtY.iION
)jy ii" ,of lt4-O 4'rj%#Vii tU dafina a take,.-

S~veral authors have demonstrated the there were 73% taken in buth the control andability of transplanted allogeieic bome marrow amethopterin grtmup and 47% in the azathio-to pTiAiferate in lethally irrllatol rrwlnkeys princ group (tble ill. Thmmr nurncm vrtrb-
(1, 15, 19, 27, 28), In earlier work from OUr bly represent rinimal figures, as some ajimaj
laboratory, the crythrocrtir types in donor and died before the time that a take was evident
recipient animals were purposely mismatched from the peripheral blood counts,
in order to confirm that a take had been
established (27, 28). In the present study,
since each set was of the same erythrocytic The hemaioIlogic data for all groups have
type, it was not possible to use this method of been tabulated in table 1II. The hematocrits
assessing a take. In addition, since the animals declined in all groups postirradiatiun. as shown
in each set were of the same sex, it was not in figure 2. The leukocyte and reticulocyte
ipssible to evaluate the presence of female counLs (fig. 3) were markedly reduced at day 7,
donor cells in males by karyotype or by using as were the platelet crurita (fig. 2), although
drumstick markers am described by Magliulo the group receiving no bone marrow showed a
et al. (15). We therefore defined a take as an les marked platelet drop at 7 days. thus raising
increasing reticulocyte count ( 0.3%) or an the possibility that the graft-versus-host reac-
increasing leukocyte count (-1,000 cells) tion in the animals receiving allogeneic bone
per cubic millimeter. or both, Justification for marrow tran'eplnts contributed to platelet
this was based on the results obtained from destruction. The group receiving only bone
two preliminary groups of animals in which: marrow showed an increase in the leukocyte,
(1) animals receiving autologous transplants platelet, and reticulocyte counts at day 11. The
under the above conditions showed beginning azathioprine group showed a similar increase
recovery of their peripheral blood elements by in platelets by day 11, but no chanze in the
10 days posttransplantation; and (2) 10 ani- leukocyte count at that time; the reticulocyte
mals irradiated under the above conditions but count was alas increasing at day 11, but not as

TABLE II

Percent takes

RAtkUloCd 4t 0.3% WBC 1,000/mm.9 Total takes
Group*-

Number Percent Number Percent Number Pucant

Control 9 60 11 73 11 73
Auathoprine 7 47 1 6 7 47

Am.t thopterin 11 73 8 63 11 73

'towa Lai" ia MaWA tmep.
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FIGURE 2

V of h oerif m"d platelt wwW alter rxapfaUut .

TABLE Il

Hematocrit, platelet, leukocytes, reticloeytes tabuaed in
percents~es: 50th (f5th, 75th)

Dlay Jrradiation only 1one marrow, no drug mAtioWpim amthopterin

Hematoerit (%)

BowIine 40.5 (39.0, 42.) 39.0 (37,0, 41.0) 37.0 (8LO, 39.0) 38.0 (37.0, 40.0)

7 37.5 (S6.0, 39,5) 35.0 (33.0, 38.0) ,4.0 (32.0, 37.0) 37.0 (33.0, 39.A)

11 34.5 (26.5, 37.5) 83.0 (28.0, 3&0) 29.0 (24.0, 34.0) 33.5 (31.0, 34.0)

14 - - 31.0 (2.0, 32.. )

Pteletu X 108

EBamlind 844 (309,368) 276 (IM, 291) 2M (236, 352) 267 (248, 275)

7 186 (13.3, 206) 26(17,62) 20 (14, 68) %0 (40, 102)

11 u (11, 29) 77 (60, 81) 65 (37, 80) 2 (Z4, 58)

14 - 98 (60, 136)

Leakoeytto Xi 1iP

Baseline 12.3 (11.5, 13.9) 9.20 (6.25, 10.9) 8.85 (6.60, 10.9) 7.20 (5,90, 8.45)

7 C.S (Q(., 0.40) 0.45 (0.5, 0 65) 0.35 (0.15, 0.55) 0.10 (0.06, 0.20)

11 0.11 (0,05, 0.17) 2.00 (1.00, 2.30) 0.40 (028, 0.73) 0o.5 (0.15, 0.40)

14 - 1.06 (0.63, 1.59)

Rttieulocytem %

Baaelins 0.5 '(0.4, 0.6) I 0.7 ,0.4, 0.9) 0.5 (0.3, 0.7) 0.5 (0.3, 1.1)

.0 0 0 0

11 0 J 1.0 (0.6, 2.4) 0.4 (0.05, 1.00) 0.1 (0,0.2)

14 .. 0.5 (0.4, 2.6)

F1IGURE 3

Vsrialo o /lemkocyt.e "*d raticuloeyt eonts after t aplatatiou.
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TABLE IV

ICD, SGOT, SGPT, and LDH tabuaed in percertiea: 50th (25th, 75th)

i-- f Bone marrow, I Ban*. marrow, I Bone marrow,

%CD

BaeiUne 10(6,17) 14(10,21) 14 (11,19) i1 (10,17)
7j 11 (9, 14) 54 (31,64) 60 (36, 89) 17 (13, 24)
H 41 - 1 - 41(24,62)

SCGOT

Baeli 34 (29,40) 26 (18, 33) 28 (22,32) 25 20, 28)
2 83 (21, 2$) 65 (82, 115) 76 (53, 97) 51 (42, 64)

14 -- 50 (48,96)

SGPT

Banelina 19 (19,22) 27 (21, 30) 25 (23, 30) 22 (20, 31)
7 27(23,29) 66 (42, 91) 76 (55, 106) 52 (32, 74)
14 -1 64 (41,96)

LDH

Basuli 655 (390, 680) 415 (860, 510) 895 (820, 55) 430 (340, 465)
7 448 (8M, 4 5) 1,068 (715, 1X,8) 1,145 (840,1,395)[ 815 (550, 950)
14 653 - 6 (565, 1,060)

TABLE V

Le u i aminopeptidae (LAP), allkalno phoevhatae, BUN, and
creatinine tabuZated in percenties: 50th (25th, 75th)

Day Irradition only Bone = * I , Bone marrow,
no dru aathloprine amethopterin

LAP

Bamel 190 (159,209) 175 (147, 217) 177 (149,221) 231 (173, 259)

7 171 (183, 185) 305 (169, 357) 20 (165, 412) 170 (158, 257)
14 .. 113 (90,228)

ALkaline pb.wpkats.,

Baseine 19(16,21) 14(11,17) 15(12,22) 15 (12, 19)
7 13 (11, 19) 7 (6,9) 10 (6, 12) 8 (6, 11)
14 9(6,11)

BUN (ug %)

Eaoine 19 (17, 21) 18 (16, 20) 19 (17, 20) 19 (17, 21)
7 21(18,84) 45 (34, 65) 45 (80, 95) a8 (23, 59)
14 - 3 (22,45)

CreaUnloe (Mig. *)
Bassuns 0.9 (018, 1.0) 0.9 (0.8, 1.0) 0.9 (0.8, 1.0) 0.9 (0.S, 1.0)
7 0.9 (0.7, 1.0) 1.0 (0.9, 1.1) 0.9 (0.7, 1.4) 0.8 (0.7, 0.9)
14 ..... 0.6 (0.6, 0.9)

8



Rharply aM in Lb f*0*ttP TceIVi1g li)hrniutt, - The erun ch molrry and enzyme deter-
suppressive agents. The group receiving mlnationx have been tabulated in tables IV, V,
amethopterin manifested a mu~taind 4uppres. and VI, wind the .ore nignificant results are
so fj0j the le!k!!i,2te are jatelet count. at !!how In #lau,. A e i e,.i,.tr elahuj.dnw4 asaa

day !11; however,' thA nntg increased by (IC!)) ramAfned vsnentaiily kinchgnged At
day 14; the reticulocyte counts Rhowed a slight 7 days In the group receiving no bone marrow
increase by day 11 and a further Increase by and in the amethopterin group. The control
day 14. The reticulocyte counts of all of the group and the azathioprine group showed a
groups receiving transplants were increasing sharp and significant Increase In this param-
by day 11, showing the most markcd increa.Lc eter at 7 days (P < .01). The SGOT and
in the group receiving no immunosuppressive SGPT show parallel trends, but differ from
agents. The reticulocyte, leu~kocyte, and the ICD determination at 7 days as there is a
platelet counts increased during the period of significant elevation in all of the groups re-
increasing mortality for each of the groups ceiving bone marrow transplants, while in the
receiving bone marrow transplants, group receiving no bone marrow there is not a

TABLE VI

Total protein and electrophoresis resdts t(. ulated in
percentiles: 50th (25th, 75th)

D Bone marrow, Bone marrow, Bone marrow,
Day Irradiation only no drug azathloprine amethopterin

Total protein (gin. %)

Baseline 7.6 (7.2, 8.0) 7.7 (7.3, 8.2) 8.1 (6.9, 8.3) 7.7 (.,81
7 6.9 (6.6, 7,1) 6.3 (5.9, 6.8) 6.3 (5.6, 6.6) 7.1 (6.8, 7.5)
14 - 5.5 (6.6, 6.2)

Albumin (gin. %)

Baseline 4.6 (4.4, 4.8) 4,5 (4.0, 4.8) 4.4 (4.2, 4.7) 4.9 (4,2, 5.1)
7 4.6 (4.4, 4,7) 3.1 (2.8, 3.5) 3.0 (2.8, 3.3) 3.7 (3.0, 4.2)
14 - 2.8 (2.3, 3.6)

Alpha, and alphsa globulins (gui. %)

Baseline 0.3 (0.3, 0.4) 0.9 (0.8, 1.1) 0.9 (0,8, 1.1) 0.8 (0.7, 1,0)
7 0.6 (0.5, 0.6) 1.0 (0.8, 1.4) 1.1 (0.9, 1.5) 1.1 (0.9, 1.2)
14 - 0.9 (0.7, 1.3)

Beta globulins (gin. %)
Baseline 1.2 (0.9, 1.3) 1.3 (0.9, 1.5) 1.2 (1.0, 1.3) 1.0 (0.9, 1.8)
7 1.1 (0.9, 1.2) 1.3 (1.2, 1.6) 1.4 (1.3, 1.5) 1.5 (1.0,1.7)
14 - 1.2 (1,1, 1.6)

Gamma globulins (gni. %)

Baeline 1.5 (1.3, 1.6) 1.0 (0.9, 1.2) 1.3 (0.8, 1.6) 1,1 (0.9, 1.3)
7 0.8 (0.6, 0.9) 0.7 (0.5, 0.8) 0.6 (0.6, 0.8) 0.8 (0.7, 1.0)

14- 0.6 (0.3, 0.7)
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significant difference between he baseline Since the objective of the study was to
value and the 7-day value. This sharp increase maintain living animals either in the form of
in the SGOT, SGPT, and the ICD at 7 days is stable chimeras or as possible reversals, the
not seen in animals receiving autoloous trans- parameter of greatest interest was survival.
plants (11 27). The ICD level is reported to Examination of the survival curves (fig. 5)
be a spnsitive measure for the devermination shows no significant difference between the
of hepatic cell injury (2), In this study the curves for the control and azathioprine groups,
group receiving amethopterin revealed no with no survivors beyond 14 days. Two-thirds
significant change in the ICD level at 7 days, of the group treated with amethopterin were
while the SGOT and SGPT levels were elevated alive at day 14, but there were no survivors
significantly (P < .01). At 14 days the ICD beyond 21 days.
level increased (P < .05), while there was no
significant cbange in the SGOT and SGPT A more meaningful comparison is that of
levels as compared to the 7-day determinations, the average survival time, which was 10.5 days
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Survival after tranplantation /or the three experimental groups.

in the control group, 10.3 days in the Cellularity of vertebral marrow for normal
azathioprine group, and 14,7 days in the monkeys in this age group in our colony is

amethopterin group. There is no significant approximately 668% to 70%. Differing sym-

difference between the average survival times bols have been used to indicate whether a take
of the control and azathioprine groups; how- was obtained as defined by the peripheral blood
ever, the net effect of the amethopterin ap- findings. The control and amethopterin groups
peared to be simply one of forestalling the show similar pictures, with the latter shifted
onset of secondary disease as the clinical course slightly in time corresponding to the increased
of this group paralleled the others after a brief survival times. The azathioprine group shows

delay, The survival times for the different a marked reduction in cellularity as compared

blood types showed no statistically significant with the other groups. This finding was not

relationship with red cell types. In addition, unexpected since animals receiving autologous
an analysis of the number of cells received transplants with this azathioprine regimen

showed no significant difference among the showed evidence of marked bone marrow de-

treatment group means, indicating no bias in pression until administration of the drug was
the survival times due to differences in the discontinued. Vertebral marrow sections of
number of cells received. Comparison of the the 10 animals which did not receive marrow
average survival times of the control and transplants appeared hemorrhagic or had less

amethopterin groups yields P < .001. than 5% cellularity.

Figure 6 shows the estimated degree of
cellularity of vertebral bone marrow sections While the dose of radiation used in the

obtained at necropsy versus the day of death, present study is supralethal for animal in

11
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FIGURE 6
kela mJio p between vertebral marrow ceflula,'ity and day of death.

our colony, there were no early deaths in the the graft superimposed on the radiation
nontransplanted group or in the animals treat- damage. Crouch and Overman (9) have sug-
ed with autologous bone marrow, suggesting gested that the decreased incidence of takes in
that the dose used is below that which will their lethally irradiated, lower-dose groups
cause a significant number of early deaths may be due to rejection of the transplant by
from gastrointestinal damage. An examina- the host. In the present study this may be
tion of the number of deaths occurring each the mechanism for some of the early deaths
day posttransplantLtion (fig, 7) shows that in spite of a supralethal dose of radiation. If
there were several early deaths in the control this were true, one might speculate that the
and azathioprine groups, Few deaths occurred potential action of an immunosuppressive agent
during this period in the amethopterin group. is twofold: (1) suppression of the host's

residual immune mechanisms with an overall
increase in the number of takes; and (2) sup-

The number of animals is small, but the pression of the graft-versus-host reaction, In
question may be raised as to whether the the present study there was no evidence of an
early deaths are the result of severe secondary increased number of takes with the dose reg-
disease or additional stress from rejection of linens utilized.
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Although it i% technically feasible to effect date have boen disiappointing. Recently, evi-
successful bone marrow transplants in man and dence is accumulating that cyclophosphamide
other primates, the fatal secondary disease may be of some value in modifying secondary
which intervenes remains an enormous obstacle disease in primates (5, 11, 19), and it is pos-
to practical success. The potential usefulness sible that more effective immunosuppressive *

of allogeneic bone marrow transplants in agents will appear in the future. Other pos.
man--such as in leukemic patients, individuals sible approaches include antilymphocyte
with disseminated radiosensitive metastases, serums, better typing of histocompatability,
or victims of radiation accidents--remains a the use of pooled marrow (16, 18), or modifica-
considerable stimulus to finding a successful tion of the immunologically competent cells by
method of overcoming secondary disease in temporary storage of marrow under various
man, Although Mathe and associates (16) and conditions as suggested by Mathe et al. (17)
Beilby et al. (4) have had success in establish- and Van Bekkurn (6). Combinations of these
ing chimeriam in man, the overall results to approaches may possibly prove effective.

I
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