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The concept of the linked function of humoral and cellular factors of the immunologic
system and of cytochrome P-450-dependent mono-oxygenases of the liver in the maintenance of
chemical homeostasis was first put forward in 1977 [3], and later confirmed and developed
(4, 5].

In 1982 reciprocal relations between the intensity of food anaphylaxis in guinea pigs
and the state of the liver cytochrome P-450 were demonstrated experimentally for the first
time [6, 7].

The aim of the present investigation was to study the effect of the widely used anti-
allergic agent hydrocortisone, an endogenous substrate for cytochrome P-450-dependent liver
mono-oxygenases, on the development of food anaphylaxis was studied in guinea pigs.

EXPERIMENTAL METHOD

Experiments were carried out on 300 noninbred male guinea pigs weighing 250-300 g kept
on the standard animal house diet. Food sensitization and anaphylaxis to hen's egg protein
were induced as described previously [8]. The intensity of the manifestations of anaphylaxis
was estimated on the basis of the lethal effect and the anaphylactic index [15].

After 2 weeks the state of the liver cytochrome P-450 system was determined in control
and sensitized animals. The microsomal fraction was isolated from the animals' liver by
differential centrifugation [9]. The content of cytochromes by and P-450 was determined by
the method in [14} on a '"Specord" spectrophotometer. The content of microsomal protein was
measured by a modified Lowry's method [12]. The rate of p-hydroxylation of aniline and of
demethylation of aminopyrine [2] also were determined in the microsomal fraction. The state
of the liver cytochrome P-450 system in the intact animal also was estimated from the dura-~
tion of hexobarbital sleep. Hexobarbital was injected intraperitoneally in a dose of 30
mg/kg. To assess the effect of hydrocortisone on the liver cytochrome P-450 system the
hormone was injected in the form of a suspension into the animals once daily for 3 days in
doses of 0.1, 0.25, 1.0, 2.5, 10.0, and 25.0 mg/kg. Control animals received an intra-
peritoneal injection of an equal volume of 0.85% sodium chloride. To study the effect of
hydrocortisone on the intensity of manifestations of food anaphylaxis, the hormone was in-
jected by the scheme mentioned above in doses of 0.1, 0.25, 1.5, and 25.0 mg/kg into sensi-
tized animals over a period of 3 days before intravenous injection of the reacting dose of
antigen. The results were subjected to statistical analysis [1].
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TABLE 1.
Sensitized Animals

Effect of Hydrocortisone on Liver Cytochrome P-450 System in Intact and

Dose of [ Cont. of microsomal fraction of Liver ﬁnzyme activity
Eeon s ; ?gfr?erocom— of cytochrome of cytochrome | aminopyrene anjline
xptl. conditions mg /kg P-450 by N-demethylase p-hydroxylase
% relative to intact animals
Hydrocortisone 0,10 98,0--13,3 101,947,4 110,22-14,5 118,0-14,6
0,25 81,9-9,6 92,4-4-7,5 105,6+12,9 92,64-8,6
1,0 98,564-16,6 98,94-3,9 104,6+8,0 118,64-13,8
2,5 76,94-5,4%%* 89,44-5,9* 86,54-5,1%* 80,7-47,00%%
10,0 72,5:4:6,2%* 95,9-4-4,3 89,6+5,0 81,443,6%**
Sensitizati 25,0 26,3:5—_5,2::* 89,9-46,0* 67,4-4-10,3%%* 78,24-8,6%*
iow- - — 6,743,2 y : 9.3
Senstization 105,64-9,3 84,742,2%* 65,8-4-2,3%**
hydrocortisone 0,10 74,744,1%* 100,041,6 85,24-92,4%* 64,64-5,4%*
2,5 87,14 1,8%% 103,54:2,1 85,0-£1,6%* 83,0--2.8%%
Legend, Mean values of 3-5 experiments, in each of which three or four animals were

used, are given. In each experiment an individual control group of desensitized ani-
mals was used. The content of cytochromes P-450 and bs in the control groups was

1.22 + 0,17 and 0.85 = 0.06 nmole/mg protein respectively, and activities of aminopy-
rene N-demethylase and aniline p-hydroxylase were 9.55 + 0.11 and 0.93 * 0.08 nmole/
min/mg protein respectively. *P < 0.05, **P < 0.01, *%*P < 0.001 compared with control.

TABLE 2. FEffect of Hydrocortisone on
Duration of Hexobarbital Sleep in Guinea
Pigs
o~ , ©0 Duration of hexobarbijtal
_ Eo 2‘:0 sleep, min
©» =" Q&
CO: \fg ,cr-(- e
. 8 oo BE o | S| 3
B O(gE [gESE I L L ST
IR I B O -
Control 30 30| 9 |15] 6|—|139] —
Hydro- Sgn
cortisone | 2,5 30 7 9111 3 |20,1[<0,05
TABLE 3. Dependence of Manifestations of

Food Anaphylaxis on Duration of Hexobar-
bital Sleep

~ |5 Criteria of

£ |Z& anaphylaxis

8B g5 |
Ba | zled |52 & | No.of %
Q‘E 5 E °of |Zx3 S5 fatal cases 23
=3 ﬂ):_a SR P o] B et
O e e, O —_—| g — s >~\0

o o
58 |25 |RSP|I=5TEIM S |abs. | ¢ |SE=
1- 14 | 4 0 (Sensi- 7 | 50 | 2,60
0 tization
2 21 46,0 » 20 | 95,2 | 3,88
» P<0,001

EXPERIMENTAL RESULTS

The experiments showed that an increase in the doses of hydrocortisone injected was
accompanied by a decrease in the concentrations of cytochromes P-450 and bs and weakening of
mono-oxygenase activity (Table 1).

Doses of hydrocortisone between0.,1 and 2.5 mg/kg had no unambiguous action on parameters
of the liver cytochrome P-450 system, changes in which under these conditions were fluctuat-
ing in character, evidently because of variability of individual sensitivity of the animals
to small doses of the hormone. Injection of hydrocortisonme in a dose of 2.5 mg/kg or more
was followed by inhibition of the liver cytochrome P-450 system and by a decrease both in the
hemoprotein content and in mono-oxygenase activity. Injections of hydrocortisone led to
more marked inhibition of mono-oxygenase activity and to a greater decrease in the content
of cytochrome P-450 in sensitized animals.
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TABLE 4, Effect of Hydrocortison on In-
tensity of Manifestation of Food Anaphy-

laxis
S Criteria of anaphylaxis
'é No. of fatal )
- (5
. g cases & x
Exptl. conditions == - 3
ax| 5 8 =N
25%| + B |ab 9 R
S8l oF S, % S o
NoE|z w =
Sensitization — 45 14 31,1 2,27
Sensitization+
hydrocortisone 0,10 | 29 11 37,9 2,33
0,25 | 34 17 50,0* | 2,62
2,50 | 26 14 B3,9* | 3,12
25,0 | 35 19 54,3*%* | 2,84

Legend. Injection of reacting dose of
antigen into intact animals did not cause
the development of anaphylaxis. #*P <
0.05, #*P < 0,01 compared with sensitiza-
tiomn.

The effect of hydrocortisone on the liver cytochrome P-450 system in the intact animal
was determined in animals by measuring changes in the duration of hexobarbital sleep after
injection of the hormone.

The data in Table 2 show that a dose of hydrocortisone of 2.5 mg/kg, which lowers the
concentrations of both forms of cytochrome and mono-oxygenase activity in the liver, signifi-
cantly increased the duration of hexobarbital sleep.

To study the effect of the duration of hexobarbital sleep on the intensity of anaphy-
lactic reactions in the two groups of animals, differing sharply in the duration of hexo-
barbital sleep, food anaphylaxis was induced (Table 3). The number of fatal cases of anaphy-
lactic shock in the group of animals with long hexobarbital sleep (46.4 min) was almost
twice as high as the corresponding parameter in the group of animals resistant to the action
of hexobarbital,

Hexobarbital sleep, evidence of depressed activity of the liver cytochrome P-450 system,
thus reliably reflects increased sensitivity of animals to anaphylactic shock.

After determination of the character of the action of hydrocortisone on the liver cyto-
chrome P-450 system, an attempt was made to estimate the direct effect of the hormone on the
intensity of manifestations of food anaphylaxis (Table 4).

It was shown that injection of hydrocortisone into sensitized animals in a dose of 0.25
mg/kg or more in the course of 3 days before injection of the reacting dose of antigen,
significantly increased the severity of the anaphylactic reaction. The results of this in-
vestigation thus demonstrate inhibition of the liver cytochrome P-450 system of guinea pigs
by hydrocortisone, and this is accompanied by a decrease in resistance of the animals to
food anaphylaxis.

The facts thus demonstrated are an important contribution to the analysis of the causes
of absence of an anaphylactic effect of hydrocortisone in guinea pigs [13]. The increase in
severity of anaphylaxis under the influence of this hormone may be due to a certain extent
to weakening of the histaminolytic activity of the liver of sensitized guinea pigs receiving
glucocorticoid derivatives [11]. This last state of affairs may be interpreted as one cause
of the appearance of chronic forms of allergy [10, 11]. That is why analysis of the state
of the liver cytochrome P-450 systems is important both for the study of mechanisms of hyper-
sensitivity reactions and also for the planning of new approaches to the treatment of al-
lergic diseases.
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