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Preparations of the chlorethylamlite group (embikhine* aud others) are employed in the reauuent of
proliferative diseases of the hematopotetic system (lymphogranulomatosis, leukosis) and with some malignant
tumiors, In small doses the chlorethylamines may be employed in nonhyperplastic diseases, for example in
bronchial asthma [2}, and In other {nternal, {nfectious and nervous diseases [1]. Obviously the mechanism of
iction of chlorethylamines {s complicated and varled. The suggestlon has been made that chlorethylamines
fn small doses may exert a stimulating actlon on the protective and compensatory reaction of the body [3].
However, this aspect of the action of chlorcthylamincs has been studicd very llttic,

_The purpose of the work presented here was to Investigate the action of the parent compound of a group
of chlorcthylamines, novocmbikhine [4], on complement and the production of agglutinins and recipitins, .

The data on this question int the Hrerature apply onty to large doses and boil down to this:

Watkins and Wormatlt (7, 8[ showed that embikhine in Iar;,c dose (0.5-2.8 mg/kg) exerts an tactivating
lction on complcmu\t Buk:\nm Dammin, Witson, Johnson and Atexander {5] established that periodic tntra-
venous injection of embikhine In large dose inhihits the produulon of anttbodies, as well as the development
of the vascular discase of rabbits which was proditced by the fntravenous infection of a tnassive dose of horse v
serum. Spurr [6] cane to the u)ucluslou that “a single prellminary {njection of cmbikhing (0.5-1 mg/kgy tnte
rabbits represses the‘pr()dugtion of antbodics In response to typhold antigen.*”

EXPERIMENTAL RESULTS

Influence of novoembikhine. Experiments on no;mal}anlrilals {nterested us especially, as contrary to the
study of this question in the clinic, it normal animals there is cxcluded the {nfluence of pathologleal processes,
which themselves depress the complement function of the serum in nearly all diseases.

Ou: pretiminary experiments In vivo were carrted out on rabblts tg which. in the course of ather expetl-
ments we administered novoembikhlne about 1-10 lays before determintng the titer of complemient, Further
experiments were carried out with the complement of 25 rabbits, to which we administered, ahout 24 and 48
hours, about 4 and 10 days before, our usual dose of (1.5 mg/kg). In thcsc expetiments the ‘complement titer
was higher in a significant portion of the rahbits than in the controls.

After this a special experiment was set up with 5§ rabbits, whose complement titer was determined three
times during the 9 days before the administration of novoembikhine and four times afterward-(Fig. 1).

From Figure 1 it is seen that the absblute complement titers before the administration of embikhine in
the first three experiments varied significantly (from 0.16 to 0.08 ml), but in spite of this, in all 5 experiments

. T:aﬁsliter_ation of Russtan ~Probably Russian trade name — Publisher 's note,

me



they werc more often average (0.1-0.12 ml) ot lower (0,14-0,16), After the administration of novoembikhine
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, whete a high
titer of complement {n the first three titrations (0.02-0.04) fell to 0.16 in the third titration, which fs possibly
connected with some special moment,

e e pAYEGE cOmplement titer
o prelim, prelim, relim, relim. prelim.
g embikhine lembikhine | embikhine lembikhine {embikhine
g 0.12: 0.7 10.11; 0.8 10.12; 0.8 |0.11; 0.8 l0,14; 0.8
§ |
8 N
o, 4
g .
Q - “e-e
5 .
8 .
g \/—‘
&
o
ol
Q03—
Rabbit No, 969 970 968 965
961 ... before embikhine. after embikhine

Fig. 1. Effect of novoembikhine on complement liter in rabbits (in vivo),

In all experiments the initial dilution of complement for the titratlons was a 1:1 dilution of rabbit serum
in phystological saline. The titration of complement was cacried out in a volume of 1 m! 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 titer, erythrocytes 1:40, The complement titer was detcrmined 30 minutes after 30
minutes exposure in the thermostat to 37°,

Effect of novocmbikhine on the production of agglutinins. Experiments were set up on 48 chinchilla
rabbits welghing 2.5 and 3 kg. In the majority of expertments we administered the novoembikhine {n a single
dose of 1.5 mg/kg (intravenously). Each series of experiments consisted of three groups of animals: into one
gr0|lp we {njected novoembikhine and antigen simultaneously ; into the second, first we injected novoembikhine
and after 4 days, antigen; into the third, first antigen, then after about 4 days novoembikhine,
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Fig. 2. Influence of embikhine on the production of agglutinins in vart-

ously arranged experiments,
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For the production of agglutinins we used typhoid diaghostlc, antigen, tnjected once subcutaneously, and
to detcrniine the resulting aggiutining we added 0.1 mt in each test tube to the corresponding dilution of serum,
The aggsummtlon reaction was carrled out fn a volume of 1 ml, The reaction was estimated according to the
characteristics of the precipitate at the bottom of the test 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 experiment there were 5 experimental and 4 control rabbits, The results of the experiments are
presented in Figure 2.

From Figure 2 it s seen that on Injecting antigen (typhoid diagnostic antigen)simultancously with novo-
emblkhine or ahout 4 days after the injection of novoembikhine there is observed an inhibition of the produc-
tion of -agglutln'im for the administered antigen.. The Interval of 4 days between injection of novoembikhine
and antigen was chosen bhecaase in that time (on the 4th day) there is generally observed the miaximum depres-
smn of hematopolesis, shown by a decreasc in the number of leukocytes,
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Fig. 3. [ntluence of novoembikhine the production of precipitins following injection
of single doses of novocmbikhine, L5 mg/kg tabbit weight, and fmmunization with
horse. serum (2 injections), 1.5 ml per rabbit, On the left-antigen, after 4 days novo-
,cmhlkhiuc center, nOvoc mbikhmc and antigen simultancously on the right novo-
embikhinc, after 4 days antigen.

We obtained different results in'the other animals into which we first injected antigen-and then (also 4
days later) novociubikhine. In these rabbits thc agglutinin titer on the Udth-and 215t day. after injection of
antgen was- hlghu than in rabbits to which we gave no novoembikhine,

I two other experiinents fn which we injected antigen at weekly intervals, on the 14th day there was
also observed some rise in arnti-lat)(ly titer in the experimental animatls, com’parcdbwlth the titer of the controls,

Influence of- n_ovncmhlkﬁggg_nj the production of precipitins, To producc prccipltlnﬁ we injected rabbits
with uripreserved horse serum as antigen. '

_ For the determination of precipitins’ we used the ring precipitn reaction., We heated the experimental
sera to 56° for 3 minutes and diluted themn 1 : 2 with physiological saline, Readings were made after incubating
30 minntes at 37°, ,

The results of the experiments are presented in Fig. 2, from whlch it can be seen that following simul-
taneous irjection nf antigen.aind novoembikhine there is observed a very sharp inhibition of anttbody pmduction
foliowing hl]t‘c!l()ll of antigen :\hnut 4days. dftu novm mbikhine there was noted an inhibition of precipitin
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production, but it was definttely weaker, Tn an experiment in which novoeémbikhine was injected about 4 days
after the antigen, after a perlod of some inhibition of precipltin production, on the 22nd day the precipitin titer
was higher than in the coitrols,

The data obtained conftrm that when novoembikhine Is injected after the antigen there Is observed a
temporary repression, then an Increase in antibody production, conscqucntly under certaln conditlons novocin-
bikhine may exert a stimulating actlon of the protcctive reaction of the hody. These d.lta perhaps, may pos-
‘scss practical interest for the productlon of fmmune sera, although for this, supplcmcnmry experiments are
necessary Inhibition of antihody production, obtained at first by simultaneous injection of antigen some days
after administration of novoembikhtne, evidently, is explained by a general tnhibition of body fuiiction for a
few days after administration of the preparation.

SUMMARY.

“The effect of novoembikhine ,i.€., di~(2-chlorethyl)-2-chlorpropylamine, on the complement function
of the serum as well as of productlon of agglutinins and precipitins was studied. Expu‘imults were performed
on healthy rabbits.  Novoembikhine was injected intravenously, 1.5 mg per kilogram of body. wcight usually
in‘a single dose. It was established that within 9 days following the introduction of novoembikhine there is an
Increase and stabilization of the titer of the compleinent. This was compared with its variations and activity
tn the same animals previous to introduction of this preparation. Depending on conditions of experiment novo- -
embikhine elther inhibited or stimulated the production of agglutinins and precipitins.
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