
Abstract
Blood levels of 11-oxycorticosteroids and tyrosine were determined in thirty-three patients hospitalized because of severe influenza. 
The data were treated based on the assumption that the extremely high blood level of tyrosine could be caused by the combined 
action of two factors: 1. Intoxication of the liver resulting in its inability to synthesize tyrosine aminotransferase (TAT), the major 
enzyme of tyrosine metabolism and 2. Insufficient entrance of glucocorticoids required for induction of TAT synthesis. The adreno-
cortical response was dramatically different in 11 patients with severe and long-term course of the disease and in 9 patients with 
relatively light course of influenza who initially had nearly the same level of the liver intoxication. Thus, the course of the acute infec-
tion was associated with the presence or absence of the pronounced and well-timed adrenocortical response.
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During epidemics, influenza affects sometimes to 50% of popula-
tion and up to now is not controlled sufficiently because of diver-
sity and variability of influenza viruses. However, besides the in-
fluenza virus, there is a host organism for which activation of the 
hypothalamic-pituitary-adrenal axis seems to be the major feature 
of the organism response to stress, in particular, caused by the in-
fection with the influenza virus. Nevertheless, it is unclear whether 
the contribution of this activation to the course of the disease is 
favorable or unfavorable, because of the pleiotropic effects of glu-
cocorticoid hormones [1, 2]. On the other hand, glucocorticoid 
preparations are commonly prescribed at severe influenza (usually 
at influenza pneumonia), but results of clinical studies on their ef-
fect are controversial and there is uncertainty over their potential 
benefits or harm [reviews 3, 4] 

The work I would like to remind is only a remark to the discussion 
about the role of glucocorticoid hormones in influenza and about 
the reason for using glucocorticoid preparations. 

This work, initiated by Prof. RM Zaslavskaya, was performed in 
February 1977 in Moscow during epidemics of influenza caused by 
the group a virus. The results were published in Russian [5], but, 
despite the small number of patients under study, they seem to con-
tribute to understanding the role of adrenocortical response in the 
course of influenza. 

Thirty-three patients hospitalized because of their severe conditions 
were under study. Blood samples were taken on empty stomach on 
the next morning (usually it was the 3d–4th day from the beginning of 
the disease) and then on the 7th–8th, 13th–14th, and 20th–21st days of 
the disease. In these samples contents of 11-oxycorticosteroids and 
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The level of 11-oxycorticosteroids characterized the general activ-
ity of the adrenal cortex. Blood tyrosine is not a routine laboratory 
parameter, but we measured it basing on some features of its me-
tabolism [8] and on data of the works [9, 10] (reproduced in English 
in [11, 12]). Blood tyrosine level virtually depends on activity of the 
liver enzyme tyrosine aminotransferase (TAT) synthesized by the 
liver cells as tyrosine enters the liver, but for this synthesis gluco-
corticoids are also required. Thus, it was reasonable to assume that 
TAT synthesis, and as a result the level of blood tyrosine should de-
pend on two factors: 1. the functional competence of the liver and 2. 
Entrance of glucocorticoids into the liver. 

The data were processed after the patients were discharged from 
the hospital. According to the clinical course of influenza, the pa-
tients were subdivided by the clinicians into two groups: 11 pa-
tients (15–69 years old, on average 40 years) with a long-term se-
vere complicated course of the disease (pneumonia in 9 (bilateral in 
6, acute tracheobronchitis and lacunar angine in 2 patients) (the 1st 
group) and 22 patients with a relatively light course of the disease 
(the 2nd group). The 1st group patients were in the hospital from 15 
to 55 days (26.5 days, on average), the 2nd group patients were in 
the hospital from 5 to 16 days (10.1 days, on average).

In the 1st group blood tyrosine level was significantly increased in 
all patients in 22 of 40 samples during the hospitalization, being 
on average 102.5 ± 19.4 µg/ml on the 3d day of the disease. In 16 
healthy donors blood tyrosine level was 16.2 ± 0.9 µg/ml. When 
processing the data for the 2nd group, we distinguished the patients 
with blood tyrosine level above 53 µg/ml at least in one sample. 
This threshold value corresponding to the doubled upper limit of 
the normal value was taken arbitrarily, but on taking into account 
data of the previous work at exacerbation in SLE (on average 49.1 
±  0.8 µg/ml) [8]. In the 2nd group values above this conventional 
threshold were recorded in 9 patients (16–70 years old, on average 
31 years) only at the first determination and was, on average (90.2 
± 11.4 µg/ml). In five of these 9 patients of the 2nd group there were 
no complications, in one was local pneumonia and in three – acute 
tracheobronchitis.     

Changes in the level of 11-oxycorticosteroids characterized the ad-
renocortical response during the disease. This response occurred 
to be dramatically different in the patients of these two groups. 
In the “severe” patients, the level of hormones by the moment of 
hospitalization (i.e. by the 3rd–4th day of the disease was, on aver-
age, not higher than in normal limits (19.3 ± 1.4 µg/100 ml for 25 
healthy donors), and began to increase later. In 9 patients of 2nd 
group with the “same intoxication start” the level of hormones at 
the first measurement was significantly increased and remained 
elevated during the acute period of the disease (Figure 2). At the 
remaining 13 patients of the 2nd group the level of 11-oxycorticos-
teroids was above the normal level during the hospitalization.   

Blood tyrosine behavior during the disease was essentially differ-
ent in these groups (Figure 1) tyrosine level remained increased 
in all the “severe” patients, whereas in 9 patients of the 2nd group 
it decreased nearly to normal level already by the 14th day (Fig-
ure 1). In the remaining 13 patients of the 2nd group blood tyrosine 
was slightly above normal during the hospitalization (in 9 patients 
there were no complications, in two – local pneumonia, in two – 
acute bronchitis).  

tyrosine were determined. 11-oxycorticosteroids were measured 
as described in [6], blood tyrosine was measured as described in 
[7].

We assumed that such very high values of blood tyrosine could be 
a result not only of a probable insufficient entrance of glucocorti-
coids, but also of the liver intoxication resulting in the inability of 

the liver cells to synthesize the required amount of TAT. Thus, it 
was admitted that 11 patients with the severe course of influen-
za and these 9 patients of the 2nd group with the relatively light 
course had virtually the same “intoxication start”. 

Figure 1: Blood level of tyrosine in patients with 
influenza during the hospitalization.

Curve1 – patients of the 1st group
Curve 2 – patients of the 2nd group with 

the high initial level of tyrosine.
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Thus, at the severe course of influenza there was no normal adre-
nocortical response at the beginning of the disease, but, probably, 
the delayed increased activity of the adrenal cortex could create a 
background for secondary infections in this group. The relatively 
light course of influenza in the 2nd group patients was associated 
with a pronounced and well-timed response of the adrenal cortex at 
the beginning of the disease. 

Therefore, our remark to the discussion is the following: it seems 
physiologically justified to give glucocorticoid preparations in influ-
enza at severe conditions, but only during the first 1-3 days. 

Figure 2: Blood level of 11-oxycorticosteroids in 
patients with influenza during the hospitalization.

Curve 1 – patients of the 1st group
Curve 2 – patients the 2nd group with the high initial 

level of tyrosine.
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