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ULO. PAVEL

ON THE DEVELOPMENT OF IMMUNOLGGICAL REACTIVITY
IN THE PERINATAL PERIOD

It is widely accepted that the perinatal period (i. e. the embryonic
and early postnatal period) in birds and mammals is characterized by
low immunological reactivity. Actually, many species do not synthesize
antibodies in the perinatal period of life. The opinion that a developing
animal is not able to produce any kind of immunological reaction is
obviously an underestimation of the abilities of the young animal. There-
tore V. Berman (Bepman, 1955) is right when objecting to the use of the
term “non-reactivity” for describing the low immunological capabilities
of a newborn animal. As we see below, the contradictions between various
authors are mainly caused by the circumstance that one interprets some
basic immunological terms differently, especially resistance and reactivity.

In the perinatal period it is characteristic of developing organisms -
that they are, on the one hand, susceptible to certain facultative pathogens,
such as Escherichia and Proteus and, on the other, resistant to some
obligatory pathogens (Cuporunin, 1938; Poltyev, 1947; 3uanbep, 1948;
3apomoBekuii, 1961).

Referring to Haeckel's law of biogenesis, V. Poltyev presumes that at
early stages of individual development the cellular factors ought to be
expressed more extensively than humoral ones. We must say that this is
cnly correct if we keep in mind the phagocytic activity of macrophages.
Thus the phagocytic activity is rather well expressed during the early
stages of embryogenesis. However, the work of A. Varshavsky (Bap-
wasckuii, 1938) clearly demonstrates that the excretion function of RES
cells is lower in the perinatal period. As seen from the work of K. Karthi-
gasu, C. R. Jenkin and K. J. Turner (1964) and also from the findings
of C. Stiffel and collaborators (1964) and J. Sterzl and collaborators
(1965) the activity of macrophages also depends on the antigenic structure
of pathogens. It is demonstrated that the absence of lysozyme in young
animal is the reason of low phagocytic activity of leucocytes (Apmasckuii
u ap., 1946; Apwasckuii, Cokonosa, 1949). The incompleteness of cellular
factors in the perinatal period is further shown by the finding that the
inflammation reaction is weaker in newborn animals than in adults
(ApumraBckuit, Moanasckasi, 1949). Supplying the newborn rabbit with
humoral factors does not enable it to form and anaphwlactlc reaction,
either (Cuporunin, 1938).

v Thus one can see that the cellular defence mechanisms are not yet
complete in the perinatal period.
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J. Sterzl (Llrepusn, 1961) distinguishes three stages in the formation
of immunological reactivity. According to his theory, the first stage is
limited to phagocytic potentialities; during the second stage, the capacity
of forming specific cellular reactions of the type of delayed hypersensitivity
is developed. The third and last stage is characterized by the immuno-
logical maturation of the individual, which is reflected by the ability to
synthesize antibodies.

Thus, the immunological capacities in the perinatal period specialize
gradually. The duration of the development of capacities of immunity
depends on the animal species. A newborn animal may already approach
the stage of maturity, or it is, at the moment of birth, physiologically
immature (e. g. rabbits, dogs, etc.).

In general, the perinatal period is characterized by a high sensitivity
threshold (Bepman, 1955) which, among other factors, is evidently caused
by an underdevelopment of systemic factors like the endocrinal system
(Verge, Paraf, 1957, 3nponosckuii, 1961). But the main reason is that
ithe mesenchymal tissue itself is subjected to developmental processes
(IlIBapm, 1938). As mentioned above, the high resistance to certain toxines
of bacterial origin is characteristic of the perinatal period (Cuporusin,
1949; Ilaciunuk, 1949).

Having in mind the different terms used in immunology to designate
similar or even identic phenomena, and also the confusion in the inter-
pretation of some terms, we propose a simple scheme in which we try
to present immunological phenomena in a logical sequence, where an
argument is followed by its function. As argument will serve the reactivity
of organism, and its function will be the result — resistance (or suscepta-
bility). We have constructed this scheme on the basis of the ideas of
L. Zilber (3uan6ep, 1948), J. W. Gowen (1951, 1961), V. Gostyev ([ocTes,
1959), V. Efroimson (9d¢poumcon, 1964), N. Sirotinin (Cuporunun, 1951),
J. Arshavsky (Apmasckuii, 1959), P. Zdrodovsky (3xpomoBckuii, 1961).
S. Moshkovsky (Momxkosckuit, 1947), W. C. Boyd (1956), and others.

The scheme is as follows:

A. Immunological reactivity (recognition of the antigen and the
reaction produced).

I. Non-specific reactivity (determines the non-specific re-
sponse of organism). It depends on the individuality (structure and
junction) of: a) non-specific factors of resistance (barriers, humoral
factors, etc.); b) systemic factors (endocrine and nervous systems);
c) absence of a certain metabolite.

2. Specific reactivity (determines the immune response). It
depends on the individuality of lymphatic apparatus and of the presence
of antibody-like substances.

B. Resistance, the function of immunological reactivity; it does not
depend on the sign (4 or —) of argument; it can be subdivided: a) non-
specific resistance (depends on the non-specific reactivity); b) specific
resistance  (depends on both forms of immunological reactivity), and
¢) resistance based on hypo-reactivity of the individual. The non-specific
(1) and specific (2) immunological precesses may appear in the following
combinations: a) (1) and (2) have the same direction (individuals with
high, resp. low non-specific and specific reactivity); b) (1) and (2) have
cifferent directions (individuals with high non-specific and low specific
reactivity and vice versa).

The value of the scheme consists in the fact that it connects the physio-
logical and genetic grounds of immunological reactivity and that it does
not divide immunological phenomena into two different groups (such as
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natural and acquired immunity), but indicates that there are two steps
in reactivity, the second of which is characterized by high specificity.
These specific reactions in most cases only strengthen the resistance of
the organism (Tocres, 1959; Gowen, 1948, 1961), and in some cases they
play an insignificant role. Thus, the specific humoral factors may enhance
the action of barriers (Bepman, CnaBckas, 1955).

According to the presented scheme of immunity reactions, the natural
immunity corresponds to non-specific resistance and acquired immunity
to specific resistance. But we have to assert that the term of natural
immunity is very suitable for designating the inborn immunity of a species
to a certain pathogen.

Perhaps the term “specific” in the scheme is not the best one for
characterizing immunological processes, but we think that such a term as
physiological reactivity (instead of non-specific reactivity) does not
reflect the sense of these processes to better advantage.

We should call attention just to one thing, namely to the circumstance,
that perhaps one must to agree with professor S. Moshkovsky's (Mom-
KoBckHii, 1947) point of view that the term “condition” instead of
“reactivity” reflects the immunological status of the organism more
precisely. Thus, if under the term of non-specific reactivity one can
comprehend the non-specific reactive potentialities of an individual as
well as the non-specific immunity reactions themselves, the term ‘“non-
specific condition” designates the reaction of a certain individual, only.

As may be seen from this arbitrary scheme, the terms reactivity and
resistance are not identical in the sense that high reactivity also means
¢ high degree of resistance. In some cases, however, the low reactivity
or even the lack of immunological reactivity is the reason of the resistance.
It is known that hyper-reactivity does not always coincide with resistance.

Concerning the non-specific resistance, it is worth to call attention
to the circumstance that it may be also caused by the absence of a certain
metabolite necessary for the reproduction of the parasite.

On the other hand, having in mind the mutational theory of immunity
(ddpoumcon, 1961), according to which some mutant biopolymers of
animal organism may act as antibodies (so-called antibody-like substan-
ces), these must be classified as specific substances, though the production
of these substances is not dependent on the presence of the pathogen.
Therefore, in our scheme, antibody-like substances are placed under the
term of specific reactivity. In this instance, we have extended the sense
of specific reactivity. Therefore, the former is not only limited to the
function of lymphatic apparatus, but it also comprehends some sort of
genetic variation of biopolymers.

Having dealt with the weak and strong points of the scheme of immu-
rological reactivity, we may continue to consider some peculiarities of
the immunological reactivity in the perinatal peried of life. As we have
already mentioned, the perinatal period is characterized by a low immuno-
logical reactivity, expressed by a raised threshold of sensitivity (Bepmam,
i955) and the absence of some non-specific resistance factors. For
example, the findings of V. Berman and J. Slavskaya (Bepman, Cnasckas,
i955) show that facultative pathogens may propagate in a young animal
at the same rate as obligatory parasites. Thus, in newborn mice, the
Salmonella typhimurium and Salmonella paratyphi B propagate at the
same rate.

They also stated that developmental changes in the barrier function
of the gut wall do not take place. But the ability of the microbes to pro-
pagate largely depends on the stage of the individual development of
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animals. Thus it seems that young animals are lacking some factors
limiting the reproduction of bacteria.

As mentioned above, the hypo-reactivity of newborn animals may be
the reason of resistance. Thus M. Sirotinin (Cuportunin, 1949) succeeded in
demonstrating that newborn rabbits are markedly more resistant to
staphylococci than adult animals. As M. Sirotinin showed, this is not
correlated with antibodies or phagocytosis. He (Cuporunin, 1938) does
ot agree with the assumption of Groer and Kassowitz (1923; cit. Cupo-
tunin, 1938) who explain the refractory condition of newborn individuals
with the absence of corresponding receptors in the Ehrlich sense. In his
opinion, the reason is the hypoergy of the newborn.
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ULG PAVEL

IMMUNOLOOGILISE REAKTIIVSUSE ARENGUST
PERINATAALSEL PERIOODIL

Resiimee

Esitatakse immunoloogiliste protsesside jérjestusskeem, kus argumendile jirgneb
funktsioon. Argumendiks on organismi reaktiivsus ja selle funktsiooniks — resistentsus.
Mittespetsiifiline reaktiivsus mdaédrab organismi mittespetsiifilise vastuse ning saltub
organismi struktuurilisest ja funktsionaalsest individuaalsusest. Spetsiifiline reaktiivsus
soltub limfaatilise ' aparaadi individuaalsusest ja antikehadesarnaste ainete esinemisest.
Resistentsus on reaktiivsuse funktsioon, kusjuures see ei soltu argumendi margist.
Spetsiifiline resistentsus pohineb molemal immunoloogilise reaktiivsuse vormil. Mitte-
spetsiifilised ja spetsiifilised immunoloogilised protsessid voivad esineda erinevates
kombinatsioonides.

Tartu Riiklik Ulikool Toimetusse saabunud
4. VII 19869

f0JIO HABEJI

O PABBUTUM UMMYHOJIOTHYECKOM PEAKTHBHOCTH
B NMEPHHATAJIbHOM NEPUOIE

Pesrome

[TpuBoxuTess cxemMa HMMYHOJIOTHYECKHX TPOIECCOB, KOTOPasi OCHOBBLIBAETCs Ha HJee,
4TO PE3UCTEHTHOCTb SIBJsieTCS (YHKIHeHl HMMYHOJOrHUecKoil peakTHBHOCTH. [locaenmsist
(cBOHCTBO NMpH3HATh AHTHIeH W pearHpoBaThb Ha HEro) MmoApasfensercs Ha HecnelHbH-
UeCKyl0 U crenu(Hueckyl0 peakTHBHOCTb. Cnenuduueckass pPeakTHBHOCTb OCHOBBIBAETCS
KaK Ha HecrelnHuecKHX, TakK W Ha crneunubHuecKHx (GakTopax H 3aBHCHT, TakuM obpasowm,
KaK OT WHAMBHIYAJbHOCTH JHUM(MATHUECKOH CHCTEMBI, TaK M OT NPHCYTCTBHSI AHTHTEJO-
MOJOGHBIX BEIIECTB.

YxasbiBaeTcsi, 4TO MMMYHOJIOTHUECKHE TPOLeCChl MOTYT BCTPEUAThCst B BHIE PA3THUHBIX
KOMOHHAUWH.

Tapryckut 2ocydapcr8erHell YyHUBepcUTeT [TocTynuia B peaakiHio
4/VII 1969
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	КРАТКИЕ СООБЩЕНИЯ
	ЭФФЕКТ ЭКРАНИРОВАНИЯ НА СВЕТИНДУЦИРОВАННОЕ ОБРАЗОВАНИЕ ФЛАВОНОИДОВ В ПРОРОСТКАХ ГРЕЧИХИ
	Рис. 1. Влияние экранирования на накопление флавоноидов в гипокотилях. Я нормально освещенные проростки, Я проростки с покрытыми гипокотилями, Т проростки, выращенные в темноте; 6 и 24 продолжительность световой экспозиции, ч. Для экранирования гипокотили заворачивались алюминиевой фольгой на слабом зеленом свету, не обладающим биологической активностью.
	Рис. 2. Накопление флавоноидов в семядольных листочках (после 16-часовой световой экспозиции) в зависимости от наличия или удаления семенной оболочки. Н нормальные проростки, у – семенная оболочка удалена перед освещением, И отделенные семядольные листочки без семенной оболочки, Т проростки, выращенные в темноте.

	ДЕЙСТВИЕ СПЕКТРАЛЬНОГО СОСТАВА СВЕТА НА ВКЛЮЧЕНИЕ 14С В АМИНО- И ОРГАНИЧЕСКИЕ КИСЛОТЫ ПРИ АССИМИЛЯЦИИ 14С02 листьями фасоли
	Рис. 1. Кинетика включения 14С в амино- и органические кислоты на синем и красном свету. ОобзнаЧения: ал аланин, асп аспарагиновая кислота, ябл яблочная кислота, лим лимонная кислота. Условия экспозиции: интенсивность красного света 1,92 мвт/см2, синего 2,99 мвт/см2; концентрация СO2 0,03%; в каждом варианте экспонировалось 6 дисков. На оси абсцисс продолжительность экспозиции дисков в ИСO2.
	Рис. 2. Включение 14С в амино- и органические кислоты на синем и красном свету. Обозначения см. на рис. 1. Условия экспозиции: интенсивность красного света 14,5 мвт/см2-, синего 19,3 мвт/см2-, продолжительность экспозиции в 14С02 10 мин; концентрация СO2 0,027%; в каждом варианте экспонировалось б дисков.
	Рис. 3. Действие спектрального состава света на распределение 14С между амино- и органическими кислотами, образующимися из ФГК. Обозначения ем. на рис. 1 и условия экспозиции на рис. 2.
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	О МОДЕЛЯХ РЕГУЛЯЦИИ ПРОСТРАНСТВЕННОЙ СТРУКТУРЫ
	Рис. 1. Конфигурация французского флага (КФФ). Через LV/3I обозначена функция T(V/or I [A//3J-J-1, если N/3—[jV/3]>0,5; 1,01 ~ {[А/З], если N/3 [;V/3] <0,5, где [А/3] есть целая часть N/3, не превышающая М/3.
	Рис. 2. Модуль М. 1 модуль М; 2 подмодуль М*; 3 конечный автомат G, 4 конечный автомат КА; 5 входные и выходные каналы, которыми модуль М соединяется с другими модулями; 6—B ленты L°, L 1 и L 2, разбитые на одинаковые квадраты подобно машине Тьюринга; 9 считывающе-записывающие головки.
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	Рис. 1. Зараженные яйцеедом Achrysocharella ruforum (Krausse) яйца рыжего соснового пилильщика Neodiprion sertifer (Geoffr.). Левое яйцо заражено.
	Untitled
	Untitled
	Fig. 2. Effect of the duration of exposure on the rise in the freezing temperature of the hibernating pupae of Pieris brassicae. Fig. 1. Seasonal changes in supercooling points of the cabbage butterfly pupae ф Pieris brassicae-, О Pieris rapae.
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	Fig. 4. Relation between percentage of Pieris rapae hibernating pupae frozen and time of exposure at temperatures shown. Fig. 3. Relation between percentage of Pieris brassicae hibernating pupae frozen and time of exposure at temperatures shown.
	Fig. 5. Comparison of the time-temperature exposures to cause 25, 50 and 100 per eeni mortality of Pieris brassieae hibernating pupae.
	Рис. 1. Голова личинки Alluaudomyia peatas pila: А (вид сверху): 1 лобный щиток, 2 фронтальный шов, 3 воротничок, 4 околоворотничковые чувствительные ямки, 5 параантеннальные щетинки, 6 переднелобные щетинки, 7 заднелобные щетинки, 8 передняя окололобная щетинка, 9 задние окололобные щетинки, 10 лобная чувствительная ямка, И переднеспинная ямка, 12 заднеспинная ямка, 13 глаза. Б (вид снизу): 1 вентральный шов, 2 субгенальное кольцо, 3 брюшные щетинки, 4 парагипостомальные щетинки, 5 переднебоковая ямка, 6 овальные сенсиллы, 7 группа мелких волосков, 8 мандибула, 9 гипостом. В (вид сбоку): 2 переднебоковая щетинка, 2 среднебоковая щетинка, 3 заднебоковая щетинка, 4 заднебоковая ямка, 5 антенны, 6 максиллы.
	Рис. 2. Гипофаринкс (Л), эпифаринкс (Б) и анальный сегмент личинки А. pentaspila.
	Рис. 3. Куколка А. pentaspila. А вид со спинной стороны, Б вид сбоку, В лобный щиток, Г дыхательная трубка.
	Рис. 4. Имаго А. pentaspila. А крыло и Б гениталии самца, В сперматека. Г крыло, Д щупик и Е усик самки.
	Рис. 1. Метеорологические данные за 1967—1969 гг. 1 декадные суммы падающей фотосинтетически активной радиации, 2 среднедекадные температуры воздуха, 3 запасы продуктивной влаги в слое почвы на глубине 50 см\ /, 11, 111 количество осадков по декадам.
	Рис. 2. Динамика площади листьев (индекса L) брюквы ’Куузику’. 1 вариант с удобрением, 2 вариант без удобрения; обозначения см. рис. 1.
	Рис. 3. Накопление сухого вещества (М) ботвы {1,2), корней (3,4) и общего урожая (5,6) брюквы ’Куузику’. 1,3,5 варианты с удобрением; 2,4, 6 варианты без удобрения; обозначения см. рис. 1.
	Рис. 4. Динамика показателей чистой продуктивности фотосинтеза (ЧПФ) брюквы ’Куузику’. Обозначения см. рис. 2.
	Рис. 5. Динамика коэффициентов полезного действия падающей ФАР (КПД) посевов брюквы Куузику. Обозначения см. рис. 2.
	Рис. 1. Постановка первого и второго опытов.
	Рис. 2. Постановка третьего опыта; А заражен мутантной культурой, Б заражен исходной культурой, В незараженный контроль.
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	Зависимость содержания нитратного азота в сухом веществе от уровня азотного питания ежи сборной (рис. 1), пастбищного райграса (рис. 2) и тимофеевки (рис. 3). Опыты: 0 I—s, Д— 6—lo, □— 11—15,ф— 16—20, ± 21—25, В 26—30.
	Зависимость содержания сухого вещества в биомассе от уровня азотного питания ежи сборной (рис. 4), пастбищного райграса (рис. 5) и тимофеевки (рис. 6). Опыты: О I—s, А 6—lo, □ 11—15, • 16—20, ▲ 21—25, £g 26—30.
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	Рис. 2. Принципиальная схема аспирационного криостата: 1 тумблер, 2■— электромотор с винтовой мешалкой, 3 клапанное реле, 4 резиновый шланг, ведущий к водоструйному насосу, 5 наружный термос с углекислым снегом, 6 поролоновая изоляция между стенками термосов и жестяной коробкой, 7 внутренний термос, 8 термоспай внутри пробирки, 9 медный термометр сопротивления.
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