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The writers showed previously [1] that erythrocytes of patients with essential hyper-
tension (EH), preloaded with Nat and deprived of Kt by means of the sodium salt of p-
chloromercuribenzoic acid (PCMB) [9] have a membrane defect, which is expressed as retention
of Nat and accelerated reuptake of K*. In symptomatic hypertension (SH) no such changes were
observed [2, 9]. Different pathological processes are reflected in the functional and morpho-
logical properties of the erythrocytes. Changes in shape of the cells can provide definite
information on the intensity and nature of the pathological process [7]. Since differences
in the velocity of transport of Nat and KT ions through the erythrocyte membrane of patients
with EH and SH are found after exposure to PCMB, it was interesting to discover to what
extent the erythrocytes change their shape under these circumstances.

The electrolyte composition, the permeability of erythrocyte membrane for Nat and KT
ions, and the morphology of the erythrocytes of patients with EH and SH before and after
treatment with PCMB (in vitro) were studied simultaneously.

EXPERIMENTAL. METHOD

Erythrocytes of 37 individuals were studied: 18 adolescents and men aged from 13 to 42
years with stage I of EH (essential hypertension according to the WHO classification); seven
men with SH aged from 32 to 45 years; 12 clinically healthy individuals (five women and seven
men aged from 15 to 41 years) formed the control group. The presence of EH in all patients
was confirmed by appropriate clinical and instrumental tests. Pharmacotherapy was withheld
for 3 days before the beginning of the investigation. Permeability of the erythrocyte mem—
branes for monovalent cations was studied by the method in [9]. Erythrocytes, preloaded with
Nat and deprived of Kt by treatment with PCMB were added to Ringer's solution, where they
were able to restore the steady-state Nat and Kt concentrations. . Outflow of Nat and reuptake
of Kt in the erythrocytes were recorded by measuring the concentration of the cations in the
erythrocytes which is linear in character and forms the basis for estimation of permeability
of the erythrocyte membrane. The shape and surface relief of the erythrocytes were studied in
a scanning electron microscope (SEM) (Nanolab, Japan). Erythrocytes were prepared for SEM by
the method in [8]. The morphological terminology of the erythrocytes was taken from [6]. Al-
tered forms of erythrocytes were counted per 100 erythrocytes. Concentrations of Nat and Kt
in the erythrocyte hemolysate were determined by flame photometry (FP).

EXPERIMENTAIL RESULTS

The study of the shape and surface architectonics of erythrocytes from clinically healthy
individuals (before treatment with PCMB) showed that the basic circulating form of erythrocytes
consists of biconcave cells (discocytes), typical of the normal human subject, with a smooth
surface (95.2%). Other cell forms accounted for not more than 4.8% of cases (Fig. la, Table 1).

Changes in the shape and surface relief of the erythrocytes were found in cells from
patients with EH in stage I. A statistically significant decrease in the number of discocytes
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Fig. 1. Microrelief of erythrocytes from normal persons and patients with EH and SH
before and after exposure to PCMB. a) Healthy human erythrocytes; b) healthy human
erythrocytes after treatment with PCMB (an increase in the number of echinocytes);
¢) erythrocytes from patient with EH (increase in number of echinocytes and de-
crease in their volume after treatment with PCMB); d) erythrocytes of patient with
SH (increased erythrocyte aggregation after treatment with PCMB and glutaraldehyde).
SEM; magnification: a, b, d) 2500 x, c¢) 2000 x.

and an increase in the number of echinocytes were seen compared with the erythrocytes of
healthy subjects (p < 0.00l). At the same time there was increase in the number of other
modified erythrocytes: stomatocytes and spherocytes. In essential hypertension a decrease

in the mean volume of erythrocytes and a change in their shape also have been observed by
other workers [4].

Similar changes in the blood picture, but less marked, were found in the erythrocytes
of patients with SH.

As already noted, the rate of flow of Nat and Kt was studied after a change in the
concentration of Na+ and Kt ions in the erythrocytes as a result of exposure to PCMB, which
has a twofold action on transport and concentration of monovalent cations in erythrocytes:
it increases passive permeability and inhibits active transport, as a result of which the
Na+t concentration in the erythrocytes is increased whereas the Kt concentration is reducedl}O];

Treatment of erythrocytes with PCMB led to sharp changes in the relative proportions
of the morphological types of erythrocytes in both normal subjects and patients. The number
of nondiscocyte forms, namely echinocytes, stomatocytes, and others, was increased (Fig. 1b).

Changes in the concentration of monovalent cations in healthy human erythrocytes caused
an increase in transformation to echinocytes and stomatocytes in about 507 of cases.

A decrease in the number of discocytes also was observed in the morphological picture
of the blood patients with EH on account of an increase in the number of other forms of
erythrocytes compared with the initial level (before treatment with PCMB), Unlike in healthy
subjects, after treatment with PCMB a decrease in the number of echinocytes and an increase
in the number of stomatocytes, spherocytes, and spheroechinocytes were observed. Stomato-
cytic and echinocytic cell transformation can, as we know, be reversible, and is of compen-
satory and adaptive importance [7], whereas spherocytes and spheroechinocytes are characterized
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TABLE 1.

Effect of Cations in Erythrocytes and Their Morphological Characteristics in

Patients with EH and SH (absolute number of corresponding types of erythrocytes, concen-

trations of Nat and Kt ions, and ratio between flow rates of Nat and Kt in erythrocytes;
M tm)
Nat K, ‘Morphology -of erythrocytes Ratio of
Grggp Ef .| mmofes/ . |mmoles/ ctomato sphero n flow rates
subjects LT - i 3 - = sphero~ + .
3 liter eryth | liter eryth- | discocytes |echinocytes cytes cytes eghlnocyte< of Na* and
rocytes rocytes e
Healthy in-
dividuals
(n==12) 18,42+1,01 |84,89:£3,23 95,2%1,33 3,2+0,20 1,040,085 | 0,2+0,08 0,4£0,035
Patients withBH |\ o 0 os |gs,5740,40 |78,2522,84%{16,77:0,72¢%+| 2,300, 16% | 2,00,12++|0,68 £0,039
Patients with SH o 274085 |91,0043,70 [86,33+2,20% | 9,521, 12+« | 2,332.0,18% [1,1620,08% [0,66:0,06
Healthy in- After treatment with 0.1 mM PCMB
dividuals
(n=12) 96,61 £3,23 |10,12:£0,97 |45,16£1,47 |46,81+1,43 | 5,71%0,16 [1,32+0,81 | 1,0+0,16 [3,41+0,47
Patients wui\EH
(= 98,50+2,20 |11,94%1,04 [40,25£1,72% |35,8141,58%%*/15,480,41%%*|4,96+0,330% 3,5+0,17+%[1,74+0,34+¢
Patients ¥ WIth SHY | 03.643,50 |12,0720,21 |38,6321,87% [47,131,81  |10,680,57%x |2,33:£0,28 |1,2340,26

Legend.

by irreversible ultrastructural changes [3].

was lower in the patients with EH than in the control group (1.74

*p < 0.05, **p < 0.01, #%*%*p < 0,00L compared with control.

3,05%0,48

Since the ratio of the flow rates of Nat and Kt

* 3.34 and 3.41

0.47

respectively), it can be tentatively suggested that the formation of erythrocytes with irre-
versible transformation in patients with EH after treatment with PCMB is probably due to
changes existing initially in erythrocyte structure.

In some patients with EH the volume of eichinocytes was significantly lower than in the
control, and this also confirms the hypothesis regarding the existence of changes in erythro-
cyte structure (Fig. lc). :

The study of flow rates of Nat and KT and of erythrocyte morphology of patlents w1th EH
showed that the ratio between flow rates of Nat and K+ in the erythrocytes (3.05 *
the number of echinocytes, spherocytes, and spheroechinocytes did not differ from the corre-
sponding values in erythrocytes in the control group.

cidentally, was more marked in erythrocytes of healthy subjects and patients with SH.

0.48) and

Transformation into echinocytes, in-

The

formation of the echinocytic form is linked with a number of internal and external factors

[51.

In the groups tested, the concentrations of Nat and Kt ions in erythrocytes hefore and
after treatment with PCMB did not differ significantly, but changes in shape of the erythro-
cytes were more distinct.

To prepare erythrocytes for electron microscopy, a 2% solution of glutaraldehyde was

used.

It is interesting to note that addition of glutaraldehyde to blcod from patients with
SH, after treatment with PCMB, was accompanied in nearly every case by partial aggregation

of the erythrocytes (Fig. 1d).

EH.

This phenomenon also was observed in blood from patients with
Aggregation of erythrocytes is probably the result of essential biochemical differences

in their membranes, which respond in this fashion to the action of PCMB and glutaraldehyde.

The facts described above are evidence of a disturbed structural organization of the
plasma membrane of erythrocytes in essential hypertension, and this may be a sufficient

condition for changes to take place in their functional activity.

Moscow (1970).
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The aim of this investigation was to study the role of lipid peroxidation (LPO) in the
pathogenesis of development of destructive lesions in the abdomen, accompanied by peritonitis
and endotoxicosis. This approach is justified by the fact that these pathological processes
are based on damage to membrane structures, whose integrity and functional activity is deter-
mined by LPO activity [6].

EXPERIMENTAL METHOD

Experiments were carried out on 38 noninbred dogs weighing 20-25 kg, of which eight
formed the control group, undergoing mock operations. The destructive lesion and peritonitis
were induced by ligation of the vermiform appendix at its base [7]. Under hexobarbital anes-—
thesia (8-10 mg/kg) a midline laparotomy was performed. During the subsequent days and until
death of the animals, the clinical picture of the disease was kept under observation and the
following biochemical tests were carried out after 6, 24, 48, and 72 h: 1) biochemical blood
analysis (bilirubin, creatinine, urea, sugar, total protein and protein fractions, electrolytes
Kt, Na.+, Catt, alanine-transaminase (ALT) and asparagine-transaminase (AST) activity; 2) de-
termination of the steady-state level of LPO metabolites: diene conjugates (DC) [2], and
malonic dialdehyde (MDA), by the reaction with 2-thiobarbituric acid (TBA) in our modification
{0.8 mL H,0 and 1.0 ml of 0.6% TBA solution in glacial acetic acid were added to 0.2 ml of
plasma; the mixture was boiled for 30 min and, after cooling, I ml of 5N KOH and 2 ml iso-
propanol were added; this was followed by centrifugation at 12,000 rpm for 20 min; the
supernatant was subjected to spectrophotometry at 520 nm against a control containing
water instead of plasma; the total antioxidant status of the blood plasma was estimated by
measuring induced in vitro production of DC (DCz) and MDA (MDA) after activation of blood
plasma LPO by Fett jons (final concentration 0.54 mM) in the presence of KMnOy (final
concentration 0.1 mM), a chaotropic agent]; 3) determination of ceruloplasmin (CP) activity
[11], and of superoxide dismutase (SOD) activity [12] and of total blood plasma proteolytic
activity (TPPA) [1]; 4) investigation of the level of medium mass molecules (MMM) in the
blood plasma [5].

EXPERIMENTAL RESULTS

During the first 6-8 h after the operation the animals were in a state of postanesthetic
sleep. After 24 h the general condition of animals of the main group was determined by the
presence of the pathological focus in the abdominal cavity, reflected in the typical clinical
picture of diffuse peritonitis. After 48 h, 11 animals of the main group had died and the
rest were in a serious condition, some showing cerebral coma and decerebrate rigidity. After
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