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Preparations of the chlorethylamille group (emblkhlne* and Others) ate employed In the treatment of 
proliferative diseases of the hematopoietlc system (lylnphogranulomatosls,.leukosts) and with Some maliguallt 
tumors. In small doses the chlorethyiamlnes may be employed In n0nhyperplastic diseases, for example in  
bronchial asthma [2], and In other Internal, Infectious and nervous diseases [1]. Obviously the mechanism of 
lotion of chlorethylamlnes Is complicated and varied. The suggestion I!as bcen made that chlorethylamlnes 
In Small doses may exert a stimulating action on the protective and compensatory rea'ctlon of the body[3]. 
How.ever, this aspect of the action of chlorethylamlnes has been studied very little. 

The purpose O f the work presentedhere was to lnvcstlgate the action of tile parent compotmd of a group 
of chlorethylamint:s, novoemblkhhm [4], on compiemeut and the production of agglutintns and rcctpittns. 

The data on this qtmstion tit the !!teratare apply only to large doses and boil down to tills: 

Watkins and Wormall. [7, 81 showed that embik|fl,!e In large d0sc (0.~--~.8 mg/kg) exerts an tnactivat!llg 
~ctlon on Complement. Bukants, Dam!i)!!a. 0 Wilso41, J.ohu~ot~ and Alexander [5] ~:srablishcd that pericxlic lntra- 

veno~ls lnJecttoh of emblkhlne [ri large th~se inhibits the production of antibodies, as Well as the development 
of ale vascular disease of rabbits which was ptodace d by the llttravenous injection of a massive dose of horse 
set tim. Spurt [61 came to the conehision that ,a single preliminary injection of  et~ibtkhint: (0.5-I mg/kg) lgto 

rabbits represses the pr~Jductl0ti of antibodies In response to typlioid alitigcn." 

E X P E R I M E N T A L  RESULTS 

Influence of novoemblkhlne. Experiments on normal animals Interested us especially, as comrary to the 
study of this question In the clinic, ill normal animals there Is excluded the influence of pathological processes, 
which themselves depress tile complement fimctlon of tile sermn in nearly all diseases. 

Our preliminary experiments !n vlw~ were carried out on rabbits to which, lrt the course of other experl- 
meats we administered novoembikhlne about t - t0  lays before determining the liter of complement. Further 
experiments were carried out with the complement of 25 rabbits, to which we administered, about 24 and 48 
hours, about 4 and 10 days before, our usual dose of (1.5 mg/kg). In these experiments the complement liter 
was higher In a significant portion of the rabbits than In the controls. 

After this a special experiment was set up with 5 rabbits; whose complement tiler was determined three 
times during the 9 days before the administration of novoemblkhine and four times afterward(Fig. !): 

From Figure 1 It Is seen that the absolute eomplement t!ters before tile administration of emblkhine In 
the first three experiments varied significantly (from 0.1G to 0.08 m[), but in spite of this, In all ,5 experiments 
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they were more often average (0.1-0.12 ml) or lower (0.14-0.16). After the admi,llstratton Of novoemblkhlne 
the absolute titers of complement In all 5 experiments were more stable and not so high, namely In the range 
0,06-0.08 ml (see the first three titrations). Experiment No. 1 (Rabbit No. 961) Is an exception, where a high 
ttter of complement In the first three titratlons {0.02-0.04J fell to 0.16 In the third ti tration, which Is possibly 
connected with some special moment .  
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Fig. 1. Effect of novoemblkhlne on complement liter in rabbits (in vlvo). 

In all experiments the Initial dilution of complement for the tltratlons was a 1 : 1 dilution of rabbit serum 
In physiological saline. The titration of complement was carried out In a volume of 1 ml according to the 
usual scheme. We added complement to a series of test tubes In steps of 0.02, that Is 0.02, 0.04, 0.06, 0.08, 
etc. ;  hemolysin In triple tlter, erythroeytes 1 : 40. The complement tlter was determined 30 minutes after 30 
minutes exposure in the thermostat to 3"/'. 

Effect of novoernblkhi,le on the production of agglutlnlns_. Experiments were set up on 48 chinchilla 
rabbits weighing 2..5 and 3 kg. In the majority of experiments we administered the novoembil(hlnc tn a single 
dose of 1.5 mg/kg (intravenously). Each series of experiments consisted of three groups of animals: Into one 
group we Injected novoeml)ikhine and antigen simultaneously; hlto the second, first we InJected novoemblkhh~e 
and after 4 days, antigen; Into the third, first antigen, the11 after about 4 days mwoeml)lkhhle. 

~ '  Exper. No. 3 Exper, No. 4 Exper. No. 5 
Emblkhine and Antigen, emblkhlne Emblkhine,.antigen 
antigen simultaneously " 4 days later 4 days later 
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Fig. 2; Influence of emblkhlne on the production of a gglutlnlns in vari- 
ously arranged experiments. 
1) experiment, 2) control. 
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FOr th e Ptodtiction o f  agg!t, tlnlns we used typhoid diagnostic antigen, lnjectcd om:e sttbcntaiteously, and 
to determine the resnltlng aggh~thflns we added 0,1 ml tn each test tube to the eorrcspottding dilution of serum, 
The a'gglutlnatlou reaction was carried out In a volume of I rn l .  The reaction was esthnated according to the 
characteristics of rite prec!pitate at the bottorn of the tcst tube, without shaking after the racks had been for two 
hours In the incubator:and then up to an hour In the refrigerator. 

In each experhnent there were 5 experimental and 4 control rabbits, The results of the experiments are 
presented In Figure 2:. 

From Figure 2 it is seen that on h]Jectlng antigen (tyPhoid dlagnosth: antigen)simultaneously with now)- 
emblktfineor about 4 days after the injection of novoemblkhi,re there is observed an inhibition of the produc- 
tion of agglnttnlns for the administered antigen. Ttle interval of 4 days between injection of novoembikhlne 
and ~tntigen was chosen because ill that t ime (on tire 4th day) thcre is generally observed the niaxlnuun depres- 
-sion ofhematopolesis,  shown by a decrease in tile number of lenkocytes. 
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Ftg..3. Influence of novoenlbildihle the production of precipltins followll.ig liljcctlon 
of single doses of now)cnit~ilditrie, !.5 rng/kg rabbit weight, and immunization witll 
horse serum (2 Injections), 1.5 ml per rabbit. On the left-antigen, after 4 days novo- 
embikhine; center,  novocmblkhine and antigen simultaneously on the right, novo- 
embikhine, after 4 days antigen. 

We obtained different results in tile other animals tnto which we first injected antigen and then (also 4 
days later)novocnlbikhlne, lit dles e rabbits tire agglntinin titer on file l,lth aud 2tst day after injection of 
antigen was ldgher than in rabbits to widclt we gave no novoembil<hlne. 

Ill two other experiments In which we injected antigen at weekly intervals, on tile 14th day there was 
also observed some rise in antibod}, titcr in tile experimental animals, compared with tire tlter of the control~. 

Influence of-  now)cnd~lkbineon tl!ei)rodtlctlon of precipitins__ To produce preclpttlns we Injected rabbits 
wltil t, npreserved horse serum as antigen. 

For the determination of prectpttlnswe used the ring preclpltln reaction. We heated the experimental 
sera to ,56' for 3 minutes and dtlnted them I :2 wtth physiological saline; Readings were made after incubating 
30 minutes at 37 ~ 

The  resnhs of  the experiments are presented In Fig. + 2, from which It can be seen that following simul- 
taneous ldjectioll of~antlgen.ail d novt~cml~iklilne there is observed a very sharp inhibition of antibody production; 
following Injection of arttlge.n ab<mt 4 days after now~enlldl<liine titere was noted all inhibition of precipltin 
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productttnl, but tt was definitely weaker. In an experiment In wliicti novoemblMflne was Injected about 4 days 
after the antigen, after a period of some Inhibition of prectpittn production~ o n  the 22rid day the precipltln titet 
was higher than in the controls. 

The data obtained confirm that when novoemblkhlne Is Injected after the antigen tl!ere Is observed a 
temporary repression, then an Increase tn  antlb~rdy production, consequently under certain Coilditions novoem- 
blkhtne may exert a sttmulath)g act!on of the protective reaction of the body. Tliese data, perhaps, may pos- 

sess practical Interest for the production of Immune sera ; althottgt ! for thi.~ supplementary experiments are 
necessary, lnhib!tlon of antibody production, obtained at first by simultaneous injection of anttgcn some days 
after administration 0f novoembikhlne, evidently, Is explained by a general Inhibition of body fimction for a 
few days afte r administration of the preparation. 

SUMMARY 

The elfect  of novoemblkhirie ; i.e., di-(2-chloreihyl)-2=chlorpropylamtne, on the cornplcme m function 
of the serum as well as on production of agglntlnins and preciplttns was studied. Experiments were pcrform, ed 
on healthy rabbits.  Novoembikhine was injected intravenously, i. 5 mgper  kilogram0f body weight, usually 
ln a single dose. I t  was established that within 9 d a ~  following tlie introduction of novoembikhine there is an 
Increase and Stabilization of the titer of the complement.  This was compare d withlts variations and activity 
In the same animals previous tO introduction of this preparation. Depending on i:onditiotts of experiment novo- 
embikhlne either Inhibited or stimulated the production of agglutinins and precipirtns. 
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