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Abstract-The effects of methylglyoxal-bis(guanylhydrazone) on selected cellular immune functions and 
on S-adenosylmethionine decarboxylase activity were studied rn spleen cells from mice given sublethal 
doses of this drug. The development of antibody-forming cells was markedly inhibited after administra- 
tion of methylglyoxal-bis(guanylhydrazone) whereas the functions of cytotoxic effector cells and phago- 
cytes were not affected. The activity of S-adenosylmethionine decarboxylase was found to be greatly 
increased in spleen cells from mice given the drug. and this increase was 4- to 5-fold greater in nylon 
wool-adherent cell populations as compared to that in non-adherent cell populations. The uptake 
of methylglyoxal-bis(guanylhydrazone) was 1.5- to ?-fold greater in nylon wool-adherent cells than 
in non-adherent cells. These studies suggest that methylglyoxal-bis(guanylhydrazone) selectively atfccts 
antibody-forming cells among mouse spleen cell populations. 

Methylglyoxal-bis(guanylhydrazone) (CH,-G) is ac- 
tive against acute myelocytic leukemia and certain 
solid tumors in humans [l. 21. Its use, however. has 
been limited by host toxicity, most of which stems 
from the antiproliferative actions of the compound. 
One of the major expressions of the toxicity of 
CH,-G is immunosuppression as reflected in the bone 
marrow depression and bacterial infections seen in 
humans [3] and in the inhibition of hemagglutinin 
production and prolongation of allograft survival 
seen in mice [4], 

Although the exact mechanism of cytotoxicity of 
CH,-G is still not understood, several lines of evi- 
dence suggest that it may be related to the ability 
of the drug to interfere with polyamine biosynthesis. 
Increase in intracellular polyamine levels has been 
correlated with increase in cell proliferation [53. In 
proliferating systems such as rapidly growing tumors, 
the administration of CH,-G resulted in decreased 
spermidine levels [6]. This was presumably due to the 
specific inhibition by the drug of putrescine-activated 
S-adenosylmethionine decarboxylase (SAMDC) 171, a 
key enzyme in the biosynthesis of spermidine. Simi- 
larly. the conversion of labeled putrescine into sper- 
midine was markedly inhibited in rat liver and kidney 
after CHs-G administration [S]. However, consider- 
able increase in SAMDC activity was found in dia- 
lyzed extracts of tissues obtained from animals treated 
with CH3-G [9]. This paradoxical enhancement of 
enzyme activity was presumably due to enzyme stabi- 
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lization by CH,-G in rim leading to an increase in 
the apparent half-life of the enzyme [9]. Since spermi- 
dint synthesis is inhibited in animals treated with 
CH,-G. it is unlikely that this accumulated SAMDC 
is functional irl ciao. 

In light of the immunosuppressive ctfects of the 
drug mentioned above. the purpose of this study was 
to investigate the selectivity of action of CH,-G dur- 
ing the response of mice to antigenic stimulation. 
After immunization with sheep red blood cells 
(SRBC). mice were treated with CH,-G. and the func- 
tion of various cell populations within mouse spleen 
was studied. The CH,-G related increase in SAMDC 
which was described above was followed in these ccl1 
populations as a possible marker for drug selectivity. 
These effects in riro of CH,-G were correlated with 
drug uptake ir7 rim. A preliminary report of this 
work has been published [IO]. 

\lA’I‘LRIALS 4-D hILTHODS 

Materids. All chemicals were reagent grade Radio- 
active sodium chromate (“Cr) was purchased from 
Amersham,‘Searle. and labeled S-adenosyl-t-mcth- 
ionine-[‘4COOH] (SAM [‘“COOH]) (IO mCi/m- 
mole) was purchased from New England Nuclear, 
SRBC. guinea pig complement. and fetal calf serum 
were purchased from Grand Island Biological Co. 
Methylglyoxal-bis(guanylhydrarone) labeled with ‘“C 
in the glyoxal portion of the molecule (tlC-CII,-G) 
(50 pCi,!m-mole) was synthesized and kindly supplied 
by Dr. S. F. Zakrrewski of this department. 

Tlrcllment o/’ trnirnctls. Three- to four-month-old 
C57Bli6Ja female mice were used. Mice were im- 
munized with 5 x IO8 SRBC given i.p. on day 0. 
Three hr after administration of antigen, daily i.p. 
treatment with CH,-G (85 mgikg) was begun and 
continued for 5 days skipping day 4 after antigen. 
Mice were sacrificed by cervical dislocation on day 
7 after antigen. and their spleens were used as a 
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source of immunocompetent cells. This schedule uas 

chosen because administration of a single dose of 

drug on day 0. 1 or 2 after antigen did not result 

In suppression of the Immune response on the optimal 

day of assay. which was day 7. Furthermore. adminis- 

tration of drug was stopped 7 days before assay to 

eliminate residual drug. which could interfere with the 

dckrmination i/l r.itr~ of SAMDC activity. 

S/J/WII N/I .\~,s/~c~rf.\ion,\\. Upon removal. spleens were 

immediately immersed into ice-cold RPM1 1640 

medium supplemented with j”,, heat-inactivated fetal 

calf serum and 100 units ml of penicillin G and 100 

/lf ml of streptomycin. Four spleen from each group 

u’crc pooled and wspcnsions of single cells were 

obkncd [I I]. washed twice in saline and once in 

media. counted microscopically, and then used in the 

\ at-iouh assays. In nil the cases involving different 

group5 of mica. the spleen ccl1 suspensions were found 

lo he more than 90 per cent biable by trypan blue 

d, c exclusion technique [I?]. and the total recover! 

01 cells was similar in all the groups. 

‘l‘qqc~ c~c~lk SRBC were washed with saline. and 

5 x IO- cells in 0.1 ml saline were incubated with SO 

Ic(‘i ” .- C I [or 3 hr at 37 in a11 atmosphere of IO”,, 

C‘O1 in air. The cells were then washed. resuspended 

in RPM1 1640 mechum. and adjusted lo I x IO“ 

cells ml. Target SRBC for complekent-dependent and 

complement-illdependent cytotoxicit) assays (see 

hclo\v) wcrc obtained hg incubating aliquots- of this 

SRBC suspension for I hr at 37 followed by centrifu- 

ation to remove an) unbound or loosely bomid 

“Cr. hntibod~-c~~~~tc[l target SRBC for antibody- 

depcndcnt cytotoxicitl: and phagocytosis assays wcrc 

oht;tincti IT\ incuhatlng aliquots of “Cr-labeled 

SRtK ~u>pckion in the l”-cscncc of da! I I C‘iH anti- 

SRHC‘ antisera (dilution I : 100) for I hr at 37 agam 
follo~cd I~! thoro_ugh washing to rcmo\c unbound 

()I- toowty bound “(‘I- or antihod!. 

(‘,rrol~~.~ic.jrj. ~,j\tll .3. t. i\,c separate assays were used 

lo dctcrmine the immunotopicat functions studied. In 

each case the release of 51C’r from target SRBC was 

used ;I’; the index of cellular lq.sis [I?]. 

(a) C‘omptcment-dependent cellular cytotoxicitl 

((‘DC’C‘) was determined by incubating in a volume 
of 0.2 ml I x IO” spleen cells with I x 10’ “Cr. 

lahclcd tatyet cells in 12 x 75 mm plastic tubes (Pal- 

con) at 37 m an atmosphere of IO”,, CO1 in air. 

After 45 min of this incubation. 0.4 ml of a I to 40 

ditlltion of guinea pig complement was added and 

the incubation M;IS continued for another period of 

45 min. In this test. antibody to SRBC is secreted 

I~! sen\iti/ed sptccn cells. binds to target SRBC‘. and 

marl\\ them for cclmplcment-mediated qtoloxi- 

cil! [l-l]. 
(h) Complement-independent cellular cytotouicity 

((‘ICC‘) M;IS determined hy incubating as aboLe 
5 x IO” spleen cells with I x IO’ target cells for 20 hr 

in the absence of complement. This test involves the 

secretton of antibody from scnsitired spleen cells. the 

binding of antihod! to target SRBC. and the lytic 
action of 3 killer spleen cell on the antibody-coated 

largcf cells [l4]. 

(cl Antibody-dcpendcnt cellular cytotoxlcity (ADCC) 

\vas determined bq. incubating for 20 hr 5 x IOh 
spleen cells as in (b) above with I x 10’ antibody- 

coated targets (see Target cells). This test, somewhat 

similar lo the CICC above. has been originally used 

for determining the Iytic action of ‘kilter’ cells nor- 
mally present in the spleen of non-immunirzd mlcc 

[IS]. The dilfcrcnce between CICC‘ and this test i\ 
that an excess of exogcnously prepared target anti- 

serum. rather than endogenously secreted antibody. 

is added for the immune reaction to occur. In the 

conditions of cxpcrimenrs. inimuni;ration ~{ith SRBC‘ 

did not result in an! signilicnnt enhancement of this 

reaction. The CDCC. (‘ICC‘ and 4DCC’ rcnctions 

were btoppcd by diluting the incubation mixture5 with 

2 ml of ice-cold media. 

(d and e) Pllagocytorl\ M’a!, IllcaslII-ccI hascxi 011 tha 

protection from osmotic IyGs of m~icrophafe-cn:!utfed 

SRBC using the method described by Hcrsey [16]. 

BrieRy. 5 x IO“ spleen cells were incubated for 2Ohr 

with I x IO’ target SRBC in ;I final \olumc of 0.7 ml. 

For both conditions I ml of distilled Hz0 IV;I~ Ihen 
added to the tuba for 15 set followed by the addition 

of I ml of twice concentrated RPM1 1641) medium 

Phagocytosis LX;IS measu~-ed ;I\ the dill’crcncc after- 

hypotonic shock bctwcen “Cr released from SRHC‘ 

in the presence of 5cnsitited spleen cells or normal 

spleen cells plu\ mouse antiserum to SRBC’ and rhc 

“(‘r ~rele~~scd in Lhe prchcncc of normal \plecn ccllq 

oi- normal spleen cell5 plus normal niou\c 4crum. 
For detrrniina~ion of rcleasc of “C‘r in cacli Iczt. 

cell suzpcnsions wcrc ccntrifugcd at SO0 p for 5 mln 

and supcrnatanls Mere poured oH‘ into 12 * 75 mm 

disposable $ISS tuba. Radioactivity in both pellet 

and supcrnatant was obtain& as C‘OUII~S per minu(e 

in a Packard Auto-Gamma spcctrometcr. The pci 

cent of “Cr rctcased from the 1arpct cells w;,b c;rlcu- 

latcd in the following way. 

<I ,, “(‘I- rcIc;isc = 

4upcrnatant cpni 

petlct cpm + supernatant cpm 
)i I(X)“,, 

The percentage of spccilic retcasc was the dill’crencr 

between the \atues obtained with eflcror cells from 
immunized animals and those obtained with effector 
cctls from non-inimuni,wi :mimal<. 

C‘cll .srprrrrtion tcd~rlic/w\. Subpopulations of spleen 

cells were obtained by two different methods. namet) 
by passage of cell suspensions through nylon uool 
columns or by layering of spleen cells on SRBC 

monolayers coated with anti-SRBC antibod!. In the 

case of nylon wool columns ri 71. 0.6 F of nylon wool 

M;IS packed in ;I I2 cm.’ \!rinpc. C’otumns wcrc h;ttLI- 

rated Rith Dulbecco’s phosphate-hu~cred \allnc 

(PBS) containing Y’,, heat-inacti~ntcd fetal calf \crum. 

se&d to prevent drying and allo\ved to quitibrak 
at 37 for 45 min. Approsimatel) 4 x IOx \plcen celli 
in 3 ml PBS were layered on the column and allowed 

to incubate as above for 45 min. Al the end of incubo- 
tion the non-adhcrcnt fraction was clu~ed h! dropwisc 
addition of PBS to the column unlil the cluatc 
measured 25 ml. The remaining adherent cells wcrc 
remo\cd from the nylon wool by agilation in RPM1 
1640 medium. I!slng the Ruorcscence-lahelcd anti- 
mouse IgG anlibodq technique. 70 per cent of the 
adherent cctls and 15 per cent of non-adhel-ent cells 
were found labeled (Dr. C. Porter. pet-sonal commun- 

cation). This is also consistent Mith the rcwlt\ 
rcporlecl earlier from Ihis laboratory ( I I 1. In lhc 
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other fractionation procedure [ 1 S]_ SRBC monolayers 
were formed on plastic tissue culture dishes through 
a poly-L-lysine bridge and then coated with mouse 
hyperimmune anti-SRBC antibody. Twenty million 
spleen cells in 2ml media were placed on the mono- 
layer and allowed to incubate for 10 min at 37 ‘. The 
cell suspensions were then centrif~lged at 100~~ for 
5 min at 24.. After centrifugation. supernatants con- 
taining non-adherent cells were collected. For elution 
of adherent cells the SRBC monolayer was lysed by 
hypotonic shock for 60 set and cells were collected 
in RPM1 1640 medium. In both fractionation pro- 
cedures. fractions were washed thoroughly and 
adjusted to the appropriate cell density. 

Dcrernlirt~ion qf&WfDC. Approximately 1 x 10’ 
spleen cells in 0.5 ml of ice-cold 25 mM Tris buffer, 
pH 7.5, containing 0.1 mM EDTA and 5 mM dithio- 
threitol were disrupted in a Potter-Elvehjem hom- 
ogenizer with a motor-driven Teflon pestle. Homo- 
genates were centrifuged at I~.~~~ for 60 min in 
a Beckman L 2-65B ultracentrifuge and supernatants 
were used as a source of enzyme. SAMDC activity 
was determined by measuring the release of 14C02 
from SAM [“4COOH] as previously described [19]. 
The standard incubation mixture contained in a final 
volume of 0.2 ml: 0.5 jimole putrescine: 1 itmole 
dithiothreitol; 20 Llmoles of sodium potassium phos- 
phate buffer, pH 7.2: 0.04 pmole SAM[‘4C00H] 
(+ 30.000 dis./min); and 50 ~1 of the cell extract. Incu- 
bations were carried out for 60 min at 37 in glass 
tubes (16 x 1OOmm) fitted with a rubber stopper 
equipped with a disposable polypropylene center well 
(Kontes). The released ‘“COZ was trapped into 1.0 ml 
phenethylamine placed in the center well. The reac- 
tion was stopped by injecting 0.5 ml of 20”;, HzSOJ 
through the rubber stopper into the reaction mixture, 
and after all ‘JCO, had been absorbed, the center 
we11 and its contents were plunged into a counting 
vial containing 3 ml of counting fluid (toluene con- 
taining 0.6”, 2.5-diphenyloxazole, 0.06”,, dimethyl 
1,4-bis-[_?-(4-methyl-S-phenyloxazole)]benzene? and 
IS”,, BecLman Biosolc-3) and counted in a Packard 

scintillation counter. The results were corrected for 
cell extract which had been heated at 100 for IO 
min and thereafter assayed as above. The reaction 
was linear with time and enzyme concentration. and 
the activity was expressed as nmoles ‘%Y02:‘rng of 
protein~60 min. Protein concentration was deter- 
mined by the method of Lowry c’t trl. [20]. 

L‘pfal\e iirztl i:@ts ~~~,~~,~~ili~z~~f iom. Spleen cell sus- 
pensions (1 x IO’ cclls;ml) in RPM1 1640 medium 
containing lo”,, dialyzed fetal calf serum were incu- 
bated with 10 /tM lJC’-CH,-G for IS min at 37 At 
the end of the incubation period. S-ml aliquots of 
cell suspension were pipetted into tared centrifuge 
tubes and centrifuged at 4 for 5 min at 500//. Uptake 
of “C-CH,-G/mg of wet cells was determined as the 
“‘C radioactivity remaining after corrections for 
extracellutar space. The extrace&Ilar “C counts were 
estimated on the basis of data obtained with [“Hlinu- 
iin [21]. For e@lux deternlitlatio~~s. ceils were preincu- 
bated with 100 HIM ‘“C-CH,-G for 15 min at 37 
as described for uptake. Cells were then centrifuged, 
resuspended in drug-free medium. and incubated at 
37 for various periods of time. and the amount of 
‘*C-CH3-G remaining was determined as described 
above for intake. 

All assays in this investigation (immune. enzyme 
and uptake) were carried out in duplicate and each 
experiment was repeated at least three times: similar 
results were obtained each time. llnless otherwise 
stated, results from representative experiments are 
shown. 

RESI’LTS 

lI?ztnrrtlosuppressirf e&~.s of‘ CN,-G. As shown in 
Table 1. CH,-G caused marked inhibiti of the 
CDCC. CICC and phagocytosis with endogenous 
antibody. The CDCC response with spleen cells from 
mice treated with CH3-G was reduced to 4 of that 
found with cells from mice which had not received 
drug. The CICC response was reduced to background 
levels with spleen cells from mice treated with CHJ-G. 

Table 1. Effects of CH,-G on immune functions of mouse spleen cells* 

Treatment 

CH~-ci SRBC 

” “Cr release 0 

Phagocytosis 

cncc (‘ICC ADCC En&g. Ab Esog. Ah 

- _ 7 7 44 90 50 
+ _ 4 5 53 94 58 

+ 15 44 47 49 
+ + 12 I 83 54 

-~ 

* C57BL/6 Jacobs mice were immunized (+) i.p. with a smgle dose of 5 x 10’ 
SRBC on day 0. and their spleen cells were tested on day 7. Some groups of mice, 
as indicated in the table (+), were also injected i.p. with CH,-G (Xjmg’kgl. on 
day 0, 3 hr after antigen administration. and again on days I. 2, 3 and 5. Spieen 
cells were incubated with “Cr-labeled SRBC at an effector cell to target ceil ratio 
of tO:i for 1.5 hr in the CDCC test (with added guinea pig complement for tile 
last 45 mink and at a ratio of 50: I for 20 hr in the other tests. Antibody released 
into the incubation mixture by sensitized spleen cells is referred to as endogenous 
antibody (endog. Ab). When the SRBC target cells are preconted with anti-SRBC 
antiserum raised in a separate batch of mice. the antibody is referred to as exogenous 
antibody (exog. Ab). 
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Table 4. Activity of SAMDC in SRBC monolayer separ- 
ated spleen cells from normal and immunized mice treated 

with either saline or CH,-G* 

Treatment 

CH,-G SRBC 

SAMDC activity (nmoles 
“COz.!mg protein/60 mini 

in cell populations 

Non-separated NA 4 

_ 0.1 0.2 0.2 
+ 5.9 1.3 6.8 
_ + 0.2 0.2 0.2 
+ + 5.8 1.9 6.2 

* Mice were treated according to the regimen outlined 
in Table 1. The enzyme was obtained and assayed as out- 
lined in Table 3. Spleen cells were separated on antibody- 
coated SRBC monolayers into non-adherent (NA) and 
adherent (A) fractions as outlined in Materials and 
Methods. 

arc consistent with those reported in Table 3. The 
administration of CH,-G brought about a large in- 
crease in the activity of SAMDC, and this activity 
was 4- to 5-fold greater in the non-T cell-enriched 
fraction as compared to the T cell-enriched fraction. 

C;ptake 1iMll tyfilus of‘ l4 C-CH,-G in I~WSC’ .splt~n 
W//S. The uptake of “C-CH,-G was studied with 
non-separated as well as nylon wool-separated spleen 
cells obtained from mice treated as above. After incu- 
bating the different groups of cells with “C-CH3-G 

for 15 min the results shown in Table 5 were 
obtained. There was no consistent change in the cellu- 
lar uptake of this compound as a result of either im- 
munirution or CH,-G treatment irl c?ro. However. the 
uptake hy the nylon wool adherent spleen cells was 
consistently greater than the uptake by the nylon 
wool non-adherent cells. 

Similar studies were carried out to measure the 
efflux of “C-CH,-G from these spleen cell popula- 
tions. Following a 15-min incubation of drug with 
cells. the rate of efflux measured at 1. 15, 30 and 60 
min was found to bc approximately the same in both 
adhcrcnt and non-adherent cells (data not shown). 

Drug selectivity within the immune system has 

been reported [22.23]. Recently it has been shown 
that treatment with methotrexate followed by 5-fluor- 
ouracil inhibited 19 S hemolytic antibody production 
but had no effect on allograft rejection or contact 
sensitivity to oxazolone 1241. Knowledge of such sel- 
ectivity is important. Often therapeutic efficacy of a 
particular agent may be compromised due to debili- 
tating immunosuppression. Since many different cell 
types are involved in the development of immune rc- 
sponses. the immunological damage done by a par- 
ticular chemotherapeutic agent cannot be accurately 
assessed nor can specific replacement therapy be set 
up until the immunocompetent cells and functions 
most sensitive to that agent are known. 

The results of this study indicate that CH,-G is 
selective in its immunosuppressive activity. Adminis- 
tration of CH,-G to mice was found to inhibit 
CDCC. CICC and phagocytosis with sensitized spleen 

ceils (namely in the presence of endogenous antibody). 
The production of antibody by sensitized spleen cells 
is common to all of these tests and is thus a likely 
site of inhibition by the drug. The killer and phagocy- 
tic cell functions also involved in these tests appear 
to be spared from the inhibitory effects of the drug. 
In fact. no reduction of response was seen in drug- 
treated groups when the killer and phagocytic cell 
functions were measured in the ADCC and phagocy- 
tosis (exogenous antibody) tests. respectively. in which 
antibody to SRBC is added to the system and is 
therefore no longer a limiting component. The actual 
secretion of antibody. the binding of antibody to tar- 
get cells. and the interaction of effector cells with tar- 
get cells were also not inhibited by the drug. This 
conclusion is based on results (not shown) where the 
above tests were carried out in the presence of 100 
/tM CH,-G added irl rim to the assay mixture. This 
is unlike other agents which have been foulid to in- 
hibit specific elfector to target cell interactions [25]. 

Similar results were found in the cell separation 
experiments in which a non-T cell fraction enriched 
in antibody-secreting cells was used in the assays. 
Even though the inhibition of the sensitive responses 
observed in this fraction of spleen cells was signifi- 
cant. it was not as great as that seen with non-scpar- 
ated cells. This may be due to selective destruction 
or retention of drug-damaged cells on nylon wool 
columns. This is a realistic possibility because rccov- 
ery from the nylon wool columns of spleen cells from 
mice not treated with drug was XGX5 per cent. 
whereas recovery of cells from drug-trcatcd mice was 
only 6@65 per cent. Since the number of cells as well 
as the final volume of incubation used for thcsc tests 
was kept constant. cell loss in the drug-treated groups 
might reflect the selection of a population of cells 
less perturbed by the toxic effects of the drug. 

The enhancement of SAMDC activity after C‘H,-G 

administration was used as a possible marker for drug 
effect. The greater activity in non-T cell-enriched as 
compared to T cell-enriched fractions is suggestive 
of greater drug cfrect in non-T cell-enriched fractions. 
It has been reported that the CH,-G-related increase 
in SAMDC is mediated through a stabilization of the 

Table 5. Uptake of “C-CH,-G inro nylon wool-scparatcd 
spleen cells from normal and immunized mice treated with 

either saline or CH,-G* 

Treatment Total uptake in cclla 

CH,-G SRBC Non-separated NA A 

_ _ 38 + 7 27 & 3 4s i_ 4 
+ _ 41 & 10 31 * x 51 t IO 
_ + 36 + 4 33*10 47*3 
+ + 40 * 3 26 * 6 47 T 5 

* Mice were treated as outlined in Table I. Spleen cells 
were separated on nylon wool columns into nylon \\ool 
non-adherent (NA) and nylon wool adherent (Al frnctlons 
as outlined in Materials and Methods. Cells wcrc incu- 
bated with 10 HIM “C-CH,-G at 37 for I5 min and 
uptake was determined as outlined in Materials and 
Methods and is shown as pmoles CH,-G mg of cells. I::tch 
value is an average of three cxperlments i the standard 
deviation except for NA. which represent\ an a\cra:rc of 
two experiments * 0.5 range. 
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onqme [Y]. However, other factors may also plq 
:I role. There are studies 1261 which suggest that 
the biosynthesis of ornithine decarboxylase, another 
razyme involved in the synthesis of polyamincs. is 
rcguiated through the ievefs of intracellul~~r poly- 
amine pools and that C’H,-G can alter this biosyn- 
thesis through a disruption of these pools. A similar 
phenomenon may exist in the regulation of SAMDC. 
Studies by Dave and Cheng [27] have shown a 
further enhancement in the already accumulated 
SAMDC activity upon removal of CH,-G from 
monolayer cultures of HeLa TK cells. which sug- 
gests factors in addition to enzyme stabilization to 
IX responsible for the increased enzyme activity. 
However, it should be mentioned here that the CH,- 
G-related changes in SAMDC reported in this study 
seemed specific for SAMDC. for no corresponding 
changes were seen in ~~rnithin~ decarboxylasc under 
the conditions of this investi~ltion. 

The results of this investigation indicate that 
CH,-G selectivity inhibits the development of the 
antibody-forming cell reaponsc in ~.iro. It is possible 
that CH,-G acts by blocking the proliferation of anti- 
body-forming cells. Alternatively. the possibility cnn- 
not be ruled out II ~~;~~~~ that the etI&ts of this agent 
are due to an inhibition of T-helper cells which would 
then inhibit the antibody response. However. bio- 
chemical evidence presented in this study. such HS the 
4 to 5-f&i greater enhancement of S.AMDC in non-T 
cell-cnrichcd fractions as compared to T cell-enriched 
fractions. as well as the 15 to 2-fold greater uptake 
of ‘%?CH,-G in the non-T cell fraction as ~~~rnp~~red 
to the T cell fraction. appears to support the concept 
of a selective inhibition of antibody-forming cells by 
C’H ?-G. 
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