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The decrease in 1 1-hydroxycorticosteroids concentration caused by 0.5 
mg of dexamethasone administered at 11 pm was studied in 91 primary 
patients suffering from gastrointestinal cancer. In dexamethasone-resis- 
tant patients postoperative complications developed in 65% of colon can- 
cer patients and in 42% of stomach cancer patients. In dexamethasone- 
sensitive patients the complications were observed in 24% and 12% of pa- 
tients, correspondingly. The elevation of hypothalamic threshold of sen- 
sitivity to the inhibiting effect of glucocorticoids, revealed by the dexa- 
methasone suppression test, was considered to be a result of a combined 
action of age, the tumor itself, and pronounced emotional stress during 
the preparation for operation. The derivative of benzodiazepin- phena- 
zepam - when administered before the operation in colon cancer patients 
improved the results of the dexamethasone suppression test and decreased 
the number of postoperative complications. 
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INTRODUCTION 
Neuroendocrine hypothalamopituitary-adrenal com- 

plex is the principal part of the adaptive system. The vai- 
ue of the hypothalamic threshold of sensitivity to the in- 
hibiting effect of glucocorticoids characterizes the effec- 
tiveness of regulation acording to the negative feedback 
mechanism. When the level of glucocorticoids is raised, 
their effect on the corresponding receptors in the brain 
lowers the secretion of hypothalamic corticotropin-re- 
leasing factor (CRF). As a result, ACTH secretion is 
lowered and corticosteroid level is normalized. The lym- 
bic-hypothalamopituitary complex threshold of sensiti- 
vity to the action of glucocorticoids is not a permanent 
magnitude. According to the law of deviation of homeo- 
stasis formulated by V.M. Dilman, the elevation of 
hypothalamic threshold takes place with aging, which at 
first provides the increase in the capacity of homeostatic 
systems during organism development and later on con- 
tributes to the formation of age-associated disease dys- 
adaptosis, or in the terms used by the author at present, 

hyperadaptosis [Dilman, 1978, 19791. Besides, the pro- 
longed elevation of hypothalamus threshold of sensitiv- 
ity may occur under the conditions of organism adapta- 
tion to an unusual situation, for instance, under chronic 
stress, or metabolic disorders caused by a malignant tu- 
mor progression [Bishop and Ross, 1970; Dilman, 1971, 
1978,1979; Dilman et al, 1979a,b; Saez, 19741. Thus, the 
resistance of central neuroendocrine structures to the in- 
hibition according to the negative feedback mechanism 
may lead to the overloading of homeostatic regulation, 
damage of adaptive reactions, and pathologic changes. 

It is natural that an oncological patient hospitalized 
for treatment into the special clinic should endure a 
stressful situation. Strong emotional tension when mak- 
ing out a patient’s diagnosis and waiting for the opera- 
tion, in a number of cases, causes the acute attacks of 
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chronic diseases, especially cardiovascular pathology, 
psychogenic disturbances, and formation of depressive- 
like states [Simonov and Gnezdilov, 1978; Leme-Lopes, 
19731, which indicates the impairment of organism sys- 
tem of adaptation. As a result, the difficulties arise in 
preparation of patients for the operation, and the risk of 
postoperative complications and death increases [Si- 
monov and Gnezdilov, 1978; Druss et al, 1968; Gnez- 
dilov et al, 19771. However, these disorders do not ac- 
quire a pronounced clinical form. That is why it is of im- 
portance to assess objectively the subclinical stage of 
dysadaptosis caused by malignant tumor, age, and there- 
fore progressing emotional stress, during the prepara- 
tion of patients for the operation. 

For this purpose the dexamethasone suppression test 
was used in patients with gastrointestinal cancer, the re- 
sults of the test being considered with regard to the 
course of postoperative period. It turned out that the pa- 
tients resistant to the inhibiting effect of dexamethasone 
developed a greater number of postoperative complica- 
tions. The elevation of hypothalamic threshold of sensi- 
tivity to the inhibiting effect of glucocorticoids is known 
to be a characteristic feature of the patients suffering 
from endogenous mental depression [Carrol et al, 19761. 
We have shown formerly that in patients with the alarm- 
depressive syndrome the inhibition by dexamethasone is 
increased due to the administration of tranquilizers - di- 
azepam and phenazepam [Nuller and Ostroumova, 
19801. Therefore, in a number of colon cancer patients 
the effect of phenazepam was examined for the study of 
the means of the prophylaxis of postoperative 
complications. 

MATERIALS AND METHODS 
Sensitivity to dexamethasone was tested in 55 colon 

cancer patients and 36 stomach cancer patients (49 men, 
42 women; average age 54). The control group consisted 
of 30 clinically healthy subjects (11 men, 19 women; 
aged 45-64, average age 5 1). In addition, a group of sub- 
jects without malignant tumors who had been hospital- 
ized into the Institute of Oncology, was examined (24 
subjects: 10 men, 14 women; aged 39-65, average age 
52). 

Dexamethasone was administered per 0s at the dosage 
of 0.5 mg at 11 pm; ll-hydroxycorticosteroid levels 
(1 1-HOCS) were determined by fluorimetric method [De 
Moor et al, 19601, and blood was sampled after fasting, 
at 9 am on the day of dexamethasone administration and 
at the same hour on the day after dexamethasone admin- 
istration. The patients were considered dexamethasone- 
resistant if their blood level of 11 -HOCS was lowered af- 
ter dexamethasone by less than 40% or still exceeded 10 
Pg%. 

All the patients under study were subjected to radical 
surgical treatment. In colon cancer patients the proctec- 

tomy was produced by means of abdominoanal resection 
or abdominoperineal extirpation, thus considering the 
surgical intervention approximately the same in both op- 
erations. In stomach cancer patients subtotal resection 
was produced; only two patients were gastrectomized. 
Parenteral feeding was not introduced after the operation. 

Colon cancer patients were informed of the possible 
formation of the unnatural anus. The complications of 
“medium” severity were considered suppuration of the 
operative wound, cystitis, urethritis, urinary bladder 
atonia, flaccid healing of perineal operative wound, 
and thrombophlebitis. Peritonitis (without anastomosis 
sutural disjunction), focal pneumonia, myocardial in- 
farction, pelvic fat phlegmons, fecal fistulization, and 
sepsis were considered “severe” complications. During 
the period of preparation for the operation 24 colon can- 
cer patients were treated with phenazepam at the dosage 
of 1 mg 2-3 times a day for 7 days. The dexamethasone 
test was performed before and after the treatment. 

RESULTS 
As shown in Table I the results of dexamethasone test 

in patients with gastrointestinal cancer did not essential- 
ly differ from those in the hospital control group, ie, 
the subjects without malignant tumors who had been 
hospitalized into the oncological clinic. Stomach cancer pa- 
tients at Stages III-IV of the disease showed a greater re- 
sistance to the inhibiting action of dexamethasone than 
those at Stages 1-11 (1 1-HOCS level after dexamethasone 
was 10.7 + 0.62 and 6.4 f 1.40 pg%, correspondingly, 
P < 0.01). However, all the patients examined in our In- 
stitute manifested a greater resistance to the inhibiting 
effect of dexamethasone as compared to those examined 
under ambulatory conditions. This means that in pa- 
tients with malignant tumors the sensitivity to dexameth- 
asone is most likely disturbed due to emotional stress 
caused by hospitalization into the specialized oncologi- 
cal clinic. 

The analysis of the data during the course of the post- 
operative period showed that in patients with complica- 
tions the sensitivity to dexamethasone before operation 
was lower than in those with a favorable postoperative 
course. The most pronounced changes were revealed in 
patients with “severe” complications resulting in death. 
Figure 1 shows the data on the incidence and severity of 
complications in the subjects with both good and un- 
satisfactory results of the dexamethasone suppression 
test. A considerably larger number of complications was 
observed in the patients resistant to dexamethasone ac- 
tion before the operation: All the terminal cases related 
to “severe” complications, had fallen into this group. Ex- 
ceptions were three terminal cases, due to hemorrhage 
from a large vein during operation, pulmonary artery 
embolism on the day following the operation, and 
peritonitis resulting from sutural disjunction of in- 
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TABLE I. The Results of Dexamethasone Test in Patients with Gastrointestinal Cancer and in Control Subjects 

1 I-HOCS level &g%) 

No. of After Inhibition 
Group cases Basal dexamethasone (‘4’0) 

Ambulatory control 30 14.8+ 1.1 5.0 + 0.9 - 66 

Hospital control 24 12.3 + 0.9 8.0 f 0.0 - 35 

Colon cancer 
The whole group 55 15.8 f 0.6 9.8 + 0.2 - 38 

Stage I 3 21.1+4.4 6.5 f 2.4 - 70 
Stage I1 5 12.8* 1.1 6.4 * 0.9 - 50 
Stage I11 38 16.0 f 0.9 1 1  .O+ 0.9 -31 
Stage IV 9 15.9* 1.7 7.9* 1.0 - 50 

Without complications 27 15 .6f  0.9 8 . 2 f  1.1 - 47 
With complications 25 15.7* 1.0 12.0* 1.2 - 24 

( a + b + c )  
(a) “Medium” 8 16.7 + 2.0 12.6+ 3.0 - 25 
(b) “Severe” 9 16.7 f 1.8 10.6+ 1.7 - 36 
(c) Death cases 8 13.7- 2.6 12.9k 2.0 -6  

Stomach cancer 
The whole group 36 15.7 +0.7 9.5 f 0.8 - 39 

Stage I 5 12.5 f 2.8 5.8 + 2.4 - 54 

Stage I11 22 16 .6f  1.1 10.5 f 1.3 - 37 

Without complications 23 15.7% 1.0 8.8* 1.2 - 44 

Stage I1 4 14.6k 1.3 7.3 f 1.7 - 50 

Stage IV 5 15.9f 2.0 11.9+ 2.5 - 25 

With complications 10 15.8f 1.7 1 1 . l f 2 . 0  - 30 
(a + b + c) 
(a) “Medium” 5 18.4f 2.1 11.3 3.3 - 38 
(b) “Severe” 2 12.4 f 7.2 10.8 f 6.3 - 13 
(c) Death cases 3 13 .5 f4 .9  10 .9f  3.7 - 19 

TABLE 11. The Results of Dexamethasone Test Before and After Phenazepam Administration in Colon Cancer Patients Before the Operation 

Dexamethasone-sensitive patients 
~ 

Dexamethasone-resistant patients 
~~ - 

1 1 -HOCS level 11 -HOCS level 
OlgVo) olS070) 

After No. of After No. of 
No. of dexa- Inhibition complica- No. of dexa- Inhibition complica- 
cases Basal methasone (070) tions (‘4’0) cases Basal methasone (070)  tions (070) .-.________. Group 

All patients 31 16.5f0.9 12.2+0.8 -26 65 21 15.5*0.9 5.3*0.5 -66 24 

Patients before phenazepam 15 19 .5f2 .6  16.9zt 1.9 - 13 - 9 19.6*1.9 6.0f0.5 -69 - 

Patients after phenazepam 15 16.2+ 1.3 11.5+ 1.3 -29 33 9 16.7+1.6 6.4f0.8 -62 22 

administration 

administration P < 0.05 

terintestinal anastomosis. It is obvious that these com- 
plications, to a considerably smaller extent, depended on 
the status of a patient before the operation. All three 
previously mentioned patients showed good dexametha- 
sone test results. 

Tranquilizers were used for the treatment of colon 
cancer patients. As we thought, such tumor localization 
induced in patients the most pronounced alarm state, 
which is caused by traumatic operation abruptly disturb- 

ing the function of the intestine [Simonov and Gnez- 
dilov, 1978; Druss et al, 1968; Gnezdilov et al, 19771. Ta- 
ble I1 shows that in dexamethasone-sensitive patients, 
phenazepam did not influence the results of dexametha- 
sone test and the number of postoperative complica- 
tions. On the contrary, in dexamethasone-resistant pa- 
tients the drug essentially improved the results of the test 
and decreased the number of postoperative complica- 
tions (see Fig. 1). 
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Fig. 1. The number of postoperative complications in patients with gastrointestinal cancer according to  the results of dexamethasone test: The 
effect of phenazepam. (A) Colon cancer patients; (B) stomach cancer patients; (1) dexamethasone-sensitive patients; (2) dexamethasone-resistant 
patients; (3) dexamethasone-resistant colon cancer patients after treatment with phenazepam; (I)  without complications; (11) “medium” complica- 
tions; (111) “severe” complications; (IV) deaths. 

DISCUSSION 

During the preparation of patients for the operation, 
approximately half of gastrointestinal cancer patients 
have shown resistance to the inhibiting effect of dex- 
amethasone. This is evidence for the impairment of reg- 
ulation by feedback mechanism, which, according to the 
classification by Dilman, relates to the central type of 
homeostatic failure [Dilman, 1974, 19781. An age-asso- 
ciated process leading to regular disturbances of homeo- 
stasis is the basis of the elevation of hypothalamic 
threshold of sensitivity to the inhibiting effect of gluco- 
corticoids [Dilman, 1978, 1979; Dilman et al, 1979al. 
We have also found that some localizations of tumors in- 
crease the resistance of patients to dexamethasone as 
compared to the corresponding control age group [Dil- 
man, 1974; Dilman et al, 1979b; Ostroumova et al, 1978; 
Ostroumova et al, 1979; Bishop and Ross, 1970; Saez, 
19741. A number of studies show that the resistance to 
dexamethasone effect correlates with unfavorable prog- 
nosis in cancer patients [Bishop and Ross, 1970; Saez, 
19741. A similar phenomenon is observed in stomach 

cancer patients who show more pronounced distur- 
bances of dexamethasone test results at Stages 111-IV of 
the disease, than at Stages 1-11. The correlation is found 
between lipid and carbohydrate disturbances on the one 
hand, and insufficient decrease in 11-HOCS level on the 
other, after the administration of dexamethasone in en- 
dometrial cancer patients [Ostroumova et al, 19791. It is 
quite possible that both factors, age and metabolic back- 
ground caused by tumor growth, produce their effect on 
the results of dexamethasone test in the patients suffer- 
ing from gastrointestinal cancer. 

It is also of interest that the elevation of hypothalamic 
threshold of sensitivity to the inhibiting action of gluco- 
corticoids is characteristic for the patients with endoge- 
nous mental depression [Carrol et al, 1976; Nuller and 
Ostroumova, 19801. An important role in its pathogene- 
sis is played by the deficiency of neuromediators - sero- 
tonin and noradrenaline- in the central nervous system 
[Coppen, 1967; Maas, 1975; Shildkraut, 19651. The ex- 
cessive emotional stress causes the exhaustion of mono- 
amines in the brain on the one hand [Bliss and Zwanzin- 
ger, 1966; De Pasquale et al, 19771 and provokes depres- 
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sive fits on the other [Nuller, 19761. A comparison of 
these data allows us to suggest that the resistance of the 
hypothalamus to the inhibition by glucocorticoids 
should be a result of monoaminergic processes’ deficien- 
cy in the brain, caused by strong emotional stress or 
other reasons, in particular, protein deficiency registered 
in stomach cancer patients. The practice of the treatment 
of depressive patients shows that sensitivity to dexa- 
methasone is essentially improved by the administration 
of either L-tryptophan and L-Dopa (serotonin and nor- 
adrenaline precursors), or tranquilizing drugs - diaze- 
pam and phenazepam [Ostroumova et al, 1978; Nuller 
and Ostroumova, 19801. 

In dexamethasone-resistant patients suffering from 
colon cancer, phenazepam not only improves the results 
of the dexamethasone test, but also decreases a number of 
postoperative complications. Strong emotional stress en- 
dured by these patients before the operation seems to be 
an important component of homeostatic regulation defi- 
ciency. Thus, pharmacological correction of hypothala- 
mic threshold of sensitivity in oncological patients dur- 
ing preoperative period is indispensable for the prophy- 
laxis of certain pathological states under the conditions 
of chronic stress. 
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