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Summary

There is a huge number of studies concerning metabol-
ic, immunological and other differences between males
and females caused by their differential hormonal and
physiological background. However, only few studies
are dedicated to sex-dependent differences in amounts
of donor hematopoietic cells used for stem cell trans-
plantation (HSCT), kinetics of cytostatic drugs used
for conditioning treatment and immunosuppressors
for GVHD prophylaxis, as well as differences in com-
mon posttransplant complications. The following dif-
ferences significant for evaluation of HSCT results may
be derived from previous studies: (1) Higher counts of
CD34+ cells in hematopoietic grafts from males com-
pared to female donors; (2) Metabolism of cytostatic
drug in females suggest a tendency for decreased clear-
ance and higher modification rates due to increased
CYP3A activities, along with decreased drug efflux
from target cells, thus suggesting higher accumula-
tion of active cytostatic metabolites in female patients;
(3) More effective and stable humoral immune response

Hematopoietic cell counts
in peripheral blood

Some data exist concerning HPC contents in peripheral
blood. In an early study, semisolid methyl cellulose-based
clonogenic cultures were assayed in 43 healthy volunteers
including 22 males and 21 females at the age of 21 to 39 years
old [1]. Comparative studies have shown increased numbers
of colony-forming cells (CFC), erythroblastic progenitors
(BFU-E), and non-differentiated myeloid precursors (GM-
CFU) in peripheral blood (PB) in male individuals. How-
ever, the numbers of pluripotent CFU-GEMM in peripheral

in females compared to males could be translated into
better anti-infectious response, along with higher risk of
chronic GvHD in females after allo-HSCT; (4) Male pa-
tients with some hematological malignancies subjected
to allo-HSCT are more prone to posttransplant relaps-
es, however, conflicting data are reported; (5) Increased
risk of acute GVHD in males exists in cases of allo-HSCT
from female donors. The issue of graft-versus-leukemia
effect in this setting still remains open. In sum, estro-
gen hormones seem to be to the most probable cause of
gender differences in HSCT-associated risks. However,
modifying role of sex steroids is not well studied, and it
should vary, depending on the age of patients. Therefore,
real significance of sex differences in HSCT deserves
further extensive studies in large databases.
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blood did not differ between females and males. Probable
effects of sex steroids on these cell populations still remain
open.

A more recent study from USA was carried out in a large
cohort of 1786 Framingham Heart Study participants who
underwent counting of CD34(+) cells in peripheral blood
[2]. Among 1595 persons without cardiovascular diseases,
CD34(+) frequency tended to decrease with older age and
in females, thus suggesting higher numbers of peripheral he-
matopoietic cells in males.

Sex differences in circulating HSC subpopulations were
also found in a group of 642 persons (mean age, 48 years)
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either healthy, or with cardiovascular disorders [3]. CD34+
CD*md+ and some other HSC markers were determined
by flow cytometry. After adjustment for age, cardiovascu-
lar risk, and body mass, the individual counts for CD34,
CD34*/CD133", and CD34*/chemokine receptor 4+ counts,
were found to be lower in women than in male persons.

Thus, one may consider higher background counts of he-
matopoietic stem cells in HSC grafts from males compared
to female donors.

The potentially higher amounts of hematopoietic stem cells
in males may be translated into higher incidence of hema-
tological malignancies, i.e., CML (and, probably, of chronic
myelomonocytic leukemia) in male persons rather than in
females, as shown in a big cohort, e.g., Hiroshima survivors
observed over decades [4]. The authors consider two hypoth-
eses: increased actual risk for this disorder, or shorter latency
time in males needed for development of the disorder

Gender differences
in pharmacokinetics

Cytostatic drugs, CYPs and pGp effects

Intensive conditioning treatment is a basic pre-requisite of
hematopoietic stem cell transplantation procedure. In leu-
kemia treatment, it is intended for eradication of malignant
cells, as well as for engraftment and proliferation of donor
hematopoietic cells. Therefore, sex-specific effects of cyto-
static drugs should be realized when planning optimal con-
ditioning protocols. Studies of these sex differences in re-
sponse to the common cytostatic drugs, generally, show that
female patients are, generally, more stable than males, and
moreover, depend on the type and dose of cytostatic agent
applied [5].

Influence of gender may be exerted at different steps of drug
processing in the body, i.e., absorption, distribution, metab-
olism (mainly in gut and liver), and excretion, corresponding
to the ADME concept. Among other cytostatics used during
HSCT, a decreased clearance of MTX, etoposide, doxorubi-
cine and melphalan was found in women. Prolonged half-
life was reported for different therapeutic antibodies, e.g.,
widely used Rituximab [6]. E.g., intersexual differences in
equivalent doses of steroid drugs are readily explained by
their more rapid metabolization (mostly activation) in wom-
en caused by sex-dependent CYP3A4 expression in liver [7].

An early well-known study by Hunt et al. [8] showed a sig-
nificant increase of CYP3A activity (assessed by erythro-
mycin demethylation) in liver tissues from normal females
compared to males. Meanwhile, Wolbold et al. [7] reported
2-fold increase in CYP3A levels in females accompanied by
50% increase in the CYP3A measured as verapamil conver-
sion rates. As reviewed by Fujita [9], there are numerous
CYP3A substrates among anticancer drugs used in oncohe-
matology, e.g. cyclophosphamide, taxanes, tyrosine kinase
inhibitors etc.

At the present time, most authors agree that CYP3A4 ex-
pression and function in the liver of females is higher than
in male persons [10]. However, the CYP3A4 activity is sup-
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pressed in acute inflammation and subject to unpredictable
changes in cases of multiple drugs used in HSCT practice.
Therefore, its role in pharmacokinetics requires special eval-
uation in cases of acute tissue damage, such as intensive an-
ticancer therapy [11].

P-glycoprotein, is another potent modifier of drug effects. It
is an important tool for the drug efflux from target cells [12].
Worth of note, most drugs metabolized by CYP3A4 in liver,
are also subjected to P-glycoprotein-mediated efflux from
the cells, thus providing a dual pharmacodynamic effect. In-
terestingly, the drug efflux could be reduced in females due
to lower expression of P-glycoprotein in liver cells [13].

In general, available data on drug metabolism in females
suggest an evidence for decreased clearance, higher activa-
tion rates due to increased CYP3A enzyme activities, and
decreased drug efflux from liver cells, thus suggesting high-
er accumulation of active cytostatic drugs in the body, thus
being predisposed to more expressed cytotoxicity towards
malignant cells and normal tissues. However, individual
gender-based drug dosage is not possible, due to drug in-
teractions, genetic polymorphisms (e.g., CYP3A4) and other
numerous factors modifying the effects of metabolizing en-
zymes and p-glycoprotein.

Immune suppressor drugs

Immune suppressor drugs used in post-transplant period
usually affect cellular immunity, mostly, T cell populations.
Some data about sexual dimorphism of their effects are ob-
tained from studies in organ transplantation. E.g., the impact
of gender on survival of renal allografts was thoroughly dis-
cussed in a review by Momper et al. [14]. Some controversies
on sex differences in renal transplant survival that could be
partly explained by the patients’” age, due to differential hor-
monal patterns at pre-puberty and post-menopause periods
of life.

Whatever the exact mechanisms, calcineurin inhibitors (cy-
closporine and tacrolimus), generally, used in posttransplant
patients exhibited higher clearance rates in women than in
males [15, 16].

Similar increase of sirolimus clearance in females as com-
pared with males was shown elsewhere [17]. This difference
may be again coupled to the mentioned CYP3A and P-glyco-
protein alterations in women.

By contrary, mycophenolic acid (MPA) is also commonly
used in post-transplant patients. Appropriate studies in a
group of 100 renal transplants have showed a significant-
ly increased MPA kinetics in males against females, due to
higher glucuronate conjugation of MPA in male patients
[18]. Indeed, the in vitro studies have shown that the liver
samples in men exhibited a 3 to 4-fold higher gene expres-
sion and microsomal activity levels for UGT2B17 conjugat-
ing enzyme compared to women [19]. A conclusion could
be made that the observed sex-dependent differences in
pharmacokinetics of immunosuppressor drugs occur due to
main metabolic mechanisms, i.e., drug efflux or conjugation
via common liver enzymes.
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Gender differences for glucocorticoid kinetics were inten-
sively studied over last 25 years. Female sex is, generally,
associated with lower clearance and, therefore, increased
prednisolone exposure, as reviewed by Momper et al. [14].
Indeed, total body weight-normalized free prednisolone oral
clearance was shown to be higher in men vs women [20],
regardless of race (by 22% in whites and 40% in blacks for
oral clearance, p < 0.01).

Thus, clearance of different immune suppressors in women
is higher for cyclosporin A, tacrolimus and sirolimus, where-
as clearance of MPA and glucocorticoids is higher in males,
probably, due to different conjugation mechanisms of spe-
cific drugs.

Infections and immune response

A number of works have demonstrated lesser risks for severe
posttraumatic infections and multiple organ failure in fe-
males. Most of these studies were performed in experimental
models [21].

In a seminal large multicentric study involving 20.000
post-traumatic patients, the significant survival benefit was
shown for female patients younger than 50 years [22]. In
later studies, significantly better outcome was revealed for
women after traumatic injury, severe blood loss and sepsis.
Better survival of females in these settings are thought to be
mediated via sex hormone effects and in particular, estrogen
binding to their specific cell receptors [23].

Most clinical and experimental studies suggest increased
immunoreactivity, especially, humoral response in females
compared to males [24].

At the average, innate and adaptive immune response in fe-
males is higher than in, thus resulting in lesser susceptibility
to bacterial, fungal and viral infections, however more pre-
disposed for autoimmune conditions [25]. Both genetic fac-
tors and hormonal molecules contribute independently to
gender differences in immune response. Some immune-re-
lated genes are located on the X chromosome, thus deter-
mining lesser immune response in young males. At later
ages, estrogen and testosterone become the major regulators
of immune cell kinetics, their maturation and functions.
Thus, sexual dimorphism may cause significant differences
in occurrence of infectious or autoimmune diseases between
females and males.

A number of studies have shown higher antibody respons-
es and longer half-life of immunoglobulins in females (e.g.
following vaccination) that are extensively discussed by
Fischinger et al. [26]. Vice versa, innate immunity and NK
activity seem to be increased in males.

Some experimental and clinical studies have shown that the
ratio of different IgG subclass can vary between in sex-specif-
ic manner. E.g., Simon et al. [27] have revealed that females
during cytomegalovirus (CMV) infection produce higher
levels of IgG3, the most active antibody subclass. Moreover,
as shown by oncologists, female patients respond more effec-
tively to rituximab treatment, probably, due to slower clear-
ance and longer half-life of the antibody-based drugs [28].

Aiming for space economy, we cannot extensively discuss
clear sex differences in gut microbiome that was already
discussed by Ruggieri et al. [29]. The numerous bacteria
inhabiting normal microbiome may both metabolize sex
hormones and produce antigenic landscape for optimal an-
tibody response.

When studying intestinal biopsies in healthy persons, wom-
en had higher levels of immune activation and inflamma-
tion-related gene expression in gut mucosal samples [30], as
well as significantly higher levels of immune activation-asso-
ciated phenotype of CD4+ and CD8+ T cells from peripheral
blood.

Higher humoral immune response to viruses in female HSCT
patients was confirmed in several works. E.g., an extensive
HSCT population was studied by Ljungman and Brandan
[31]. To study factors determining CMV status, 40.311 pa-
tients and 23.048 donors were identified in the EBMT reg-
istry. Female patients were more likely to be CMV-seropos-
itive (p<0.001). Adjusted for patient serostatus, the risk of
a donor being seropositive was higher in females (p<0.001)
and in older donors (p<0.001).

Hence, a more effective immune response may be observed
in females compared to males. This difference may be ex-
plained by dominant effects of female steroid hormones
which seem to exert mostly proinflammatory effects, where-
as androgens exerting immunomodulatory properties. Most
sex-dependent immune differences observed in males and
females, i.e, lower response to infection and vaccination in
males, or the higher incidence of autoimmunity seen in fe-
males, are ascribed to female steroid hormones which seem
to exert mostly proinflammatory effects [32].

There is controversial information on rates of viral infec-
tions. As expected, male sex was shown to be the risk factor
for BK virus infection following organ transplantation [33].
On other hand, as shown by Freeman et al. [34], female sex
was proven to be associated with CMV disease in solid organ
transplants (OR, 2.19; 95% CI 1.21, 3.99) and CMV viremia
(OR, 1.65; 95% CI 1.03, 2.65).

Therefore, active treatment with antiviral drugs is often re-
quired in cases of viral activation. Sex-dependence of anti-
viral drug kinetics is poorly studied. E.g., transport of these
drugs to renal tubules is controlled, e.g., by organic anion
1 (OAT1), an efflux transporter at the membranes of re-
nal proximal tubules [35]. A higher ganciclovir clearance
(+24%) was previously shown for female patients.

GvHD incidence

Concerning frequency and severity of acute GVHD in male
vs female recipients of allografts, most studies did not show
any sex differences incidence or severity when comparing
male and female patients. The only condition associated with
more common aGvHD and inferior survival is transplanta-
tion of female HSCs transplanted to male recipients, e.g., see
Inamoto etal. [36]. In this study, GYHD- and relapse-free sur-
vival was assessed at 1 year post-HSCT based on 23.000 cases
of first transplants. It was associated with some factors, in-
cluding, anti-thymocyte globulin prophylaxis (for standard-
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risk-disease), recent years of transplantation etc. Better sur-
vival was observed with sex combinations other than from
a female donor to a male patient. Therefore, female-to-male
grafting was found to be of maximal risk for the male pa-
tients.

Meanwhile, prevalence of chronic GvHD showed a more
distinct dependence on the donor gender. In an early study
by Locatelli et al. [37], a group of 145 patients with acute
GCHD and 114 cases at risk for chronic GvHD. Of them,
107 (74%) presented with acute GVHD (of them, grade II-IV
developed in 35%). I.e., the incidence of chronic GVHD was
higher in female-to-male than in male-male donor-recipient
sex pairs (33% vs 11%, p <0.05), with no difference between
female-to-female and male-to-female pairs. In patients of
>10 years old, a higher incidence of chronic GvHD was ob-
served in both female donors and recipients compared with
male donors and recipients (48% vs 20% and 47% vs 19%,
respectively, p <0.05).

Possible role of female donorship for chronic GvHD was
also suggested for patients reported by Gaziev et al. [38].
Several risk factors included grade I-IV acute GvHD, prior
aGvHD (p=0.000), female donor sex (p=0.000), use of allo-
immune female donors for male patients (0.009) that pre-
dicted chronic GvHD.

Reduced salivary function (dry mouth) is a common sign
of chronic GVHD developing after allo-HSCT. A total of
74 adolescents received allo-HSCT and conditioning with
busulfan or total-body irradiation [39]. In the multivariate
model, only female sex was significantly correlated with low
salivation rates several years later.

Therefore, donor/recipient sex differences, along with other
biological factors, were still under discussion if compared to
dominant influence of, e.g., HLA matching which may con-
trol the HCST outcomes, as suggested by Confer et al. [40].
In cases of several available donors, one may select them for
age, sex, parity, cytomegalovirus (CMV) serostatus, ethnicity
and ABO blood type.

Relapses and overall survival

Solh et al. [41] analyzed medical histories for 389 post allo-
HSCT patients who survived and were disease-free for at
least one year post-transplant, with a median follow-up of
48.2 months. The median 5-year OS overall survival and DFS
at 5 years were 78 and 74%, respectively. The most common
causes of late mortality were high-risk disease and relapses,
chronic GvHD, infections, and male sex. The risk factors for
late relapse included male sex and high/very high disease
risk index.

Another Turkish study [42] was performed in 193 patients
with CML subjected to allo-HSCTs between 1989 and 2012
(before and after TKI advent). Despite quite different clinical
state at HSCT, the rates of hematologic remission at 3 months
after allo-HSCT were similar between TKI and pre-TKI eras,
the patients having remission had better disease-free surviv-
al. Interestingly, male allo-HSCT recipients had worse DFS
and OS (RR: 1.7, p=0.007) than females.
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Sex differences are also shown for late outcomes of auto- and
allo-HSCTs in r/r Hodgkins lymphoma by Japanese work-
ers [43]. They treated 298 and 122 patients, respectively. For
both autologous and allogeneic HSCT, overall 3-year sur-
vival was dependent on sex, and performance status (PS)
at HSCT. Following 1% allo-HSCT, female sex at HSCT was
significantly associated with better progression-free survival
[RR=0.55 (0.32-0.94)].

In a comprehensive study by Schmid et al. [44], clinical effi-
ciency of donor lymphocyte infusions was evaluated in 399
AML cases after allo-HSCT (of them, 228 DLI-treated pa-
tients), with a median follow-up of 27-40 months, respec-
tively. Estimated survival at 2 years (+/- standard deviation)
was 21% +/- 3% for patients receiving DLI and 9% +/- 2%
for patients not receiving DLI. Among DLI recipients, female
sex (p=0.02), along with lower tumor burden, were predic-
tive for survival in a multivariate analysis.

Early clinical works on sex differences in HSCT outcome
male-female differences in HSCT were presented by Grat-
wohl et al. [45]. The authors analyzed clinical outcomes of
HSCT from HLA-identical female donors for 782 patients
(438 males and 344 females) with chronic myeloid leukemia
(chronic phase). The risk of transplant-related mortality
(TRM) and relapse incidence (RI) were compared for male
and female recipients at early period (up to 3 months), and
at later times (up to 2-5 years post-transplant). Non-re-
lapse-related mortality risk over 5 years proved to be signif-
icantly increased in male patients than in females (42% vs
27%; p=0.02), however, without detectable summary effect
on relapse incidence. There was no difference in mortality
and relapse rates at early terms (0 to 3 mo) (zero to three
months). Meanwhile, the risk of CML relapse was shown to
be diminished in male patients; this difference became de-
tectable only after two years of observation (p=0.01).

A summary of clinical studies showing different outcomes
of HSCT in females vs male patients is presented in Table 1.

Hence, one may suggest that male patients with hematolog-
ical malignancies subjected to allo-HSCT are more prone to
posttransplant relapses and late mortality.

Female-to-male grafting:
Y-encoded antigens?

Consequences of sex-mismatched HSCT and role of male
minor antigens in hematopoietic transplantation were dis-
cussed for decades as a factor of HSCT outcomes. E.g., sex
chromosome-linked minor histocompatibility determinants
have been shown to affect the incidence and severity of graft-
versus-host disease (GvHD) in both humans and animals
[46]. On the basis of earlier studies done in mice and hu-
mans, it has often been assumed that this effect is due to a
simple response of female donor cells recognizing recipient
male HY antigens as foreign and reacting against them.

Minor histocompatibility antigens (mHAs) recognized by
donor T cells play a central role as immunologic targets of
graft-versus-host disease (GvHD) and graft-versus-leukemia
after allogeneic hematopoietic stem cell transplantation
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Table 1. Gender differences in survival and/or relapse rates for the patients subjected to allo- or allogeneic HSCT

Primary Number of cases Donor type Outcome Difference revealed, | Reference
disorder OR, p
ALL, AML, CML, | 389 (m214) MRD, MUD, Relapse risk beyond | Males > females: Solh et al., 2018
NHL, HD Haplo 1year HR-1.87; p=0.02
(ML 193 (112m, 81f) MRD (185), Shorter DFS Males > females: Ozen et al, 2017
MUD (8) RR:1.7, p=0.007
HD 298 auto, 122 allo MRD (47), 3-year progres- Females > males: Kako et al., 2015
MMR (20), sion-free survival RR:0.55 (0.32-0.94),
MUD (40), p=0.03
Cord bood (11)
AML, post-HSCT | 228 allo-HSCT+DLI, MRD, MUD 2-year overall Females > males: Schmid et al., 2007
relapse 139m, 89f survival after DLI RR 1.6 (1.1-2.4), p=0.02
(ML 438m, 344f MRD, MUD Non-relapse-related | Males > females Gratwohl et al,, 2001
mortality over 5 (p<0.02)
years
ALL, AML, CML, | 562m, 406f MRD, MUD, Relapse/progression | Females > males Own data (2019)
NHL, HD Haplo rates beyond 1year | (p<0.02)

(HSCT). Men who have undergone sex-mismatched alloge-
neic HSCT are at high risk for GVHD because of immune
responses directed against mHAs encoded by antigens en-
coded by some Y chromosome genes [47].

Higher GvL effects associated with female donors were sug-
gested by Randolph et al. [48] based on analysis of 3238 pa-
tients who were subjected to HLA-identical HSCT from sib-
lings. As shown in a large sample of HLA-identical HSCTs,
the male patients transplanted from female donors showed
higher chances for clinical GvHD, but significantly lower in-
cidence of malignancy relapse. The "graft-versus-leukemia"
effect in female-to-male HSCT seems to be independent
from GvHD in the cases of acute leukemias and chronic my-
eloid leukemia. Thus, possible role of H-Y minor male anti-
gens in GvHD could be suggested.

A clinical study by Alhashim et al. [49] was performed in
a group of patients with AML in complete remission (215
cases) after allo-HCT from matched siblings, after myeloab-
lative conditioning. Seventy-seven (35.8%) patients experi-
enced disease relapse, 45 had BMR, and 32 had extramedul-
lary relapses (EMR). Male sex was the only variable that was
statistically associated with EMR post allo-HCT, with odds
ratio of 3.2 (p=0.01).

Recent work by Ayuk et al. [50] was aimed for searching
potential HLA-related and non-HLA factors impacting
overall survival in general HSCT practice. The authors ob-
served 3215 HSCTs performed between 2005 and 2013 in
Germany for acute myeloid leukemia (AML) or myelodys-
plastic syndrome (MDS). Their donors were HLA-matched
related (MRD; n=872) or unrelated (10/10 MUD, n=1553)
or HLA-mismatched unrelated (<10/10 MMUD, n=790).
Among non-HLA related factors, age, sex mismatching
(male recipient-female donor), and cytomegalovirus (CMV)
mismatching (positive recipient-negative donor) seem to

influence overall survival. Their adverse effects may be com-
parable with a single HLA antigen mismatch.

Hence, an increased risk for acute GvHD is observed in co-
horts with female-to male HSCT. Association with graft-ver-
sus-leukemia effect in these donor-recipient pairs is not
proven.

Sex hormones as potential modi-
fiers of HS(T-associated events

In this respect, experimental animal studies have demon-
strated that a single, small-volume infusion of ethinyl es-
tradiol-3-sulfate (EES) has beneficial effects following trau-
ma-hemorrhage, even in the absence of fluid resuscitation
[51].

It was demonstrated that estradiol treatment exerted these
effects via estradiol receptors then being able to downregu-
late proinflammatory cytokine cascade and intracellular ox-
idative damage following experimental trauma/hemorrhage
[52].

In fact, administration of extradiol in experimental trauma/
hemorrhage was associated with reduced TNF-a and in-
creased IL-10 in affected rats [53].

Hence, the survival rates in sepsis may be, in principle, im-
proved by estrogen administration [54]. Vice versa, blockade
of male sex hormone receptors by antagonist drugs is also
suggested to boost immune responses in complicated sepsis.

Similarly, treatment with luteinizing hormone release hor-
mone (LHRH) after allo-HSCT in murine experiments
caused an enhanced thymic reconstitution and better T cell
recovery, predominantly, among in naive T cell populations,
with increased T cell functions in vivo and in vitro [55]. Since
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LHRH provides sex steroid ablation (a decrease in luteiniz-
ing hormone and follicle-stimulating hormone production,
causing a decrease in gonadal sex steroid production) it may
represent a promising therapy for enhancement of immuni-
ty in secondary immunosuppression. However, these exper-
iments were performed with female mice only.

Conclusion and future prospects

1. Higher proliferative activity of hematopoietic cells of males
could be demonstrated by several independent studies, caus-
ing increased background counts of hematopoietic stem cells
in HSC grafts from males compared to female donors.

2. Metabolism of cytostatic drug in females suggest a tenden-
cy for decreased clearance and higher activation rates due to
increased CYP3A activities, along with decreased drug efflux
from target cells, thus suggesting higher accumulation of ac-
tive cytostatic drugs in the body.

3. More effective and stable immune functions, especially,
more active antibody response is shown in females com-
pared to males. In allo-HSCT setting, this difference may be
translated into higher risk of chronic GvHD in female pa-
tients after allo-HSCT.

4. One may suggest that male patients with hematological
malignancies subjected to allo-HSCT are more prone to
posttransplant relapses and late mortality.

5. A number of extensive studies have shown increased risk
of acute GvHD in cases of female-to male HSCT. The issue
of graft-versus-leukemia effect in this donor-recipient pairs
still remains open.

6. Estrogen hormones seem to be to most probable cause of
gender-dependent HSCT-associated events. However, their
modifying role should vary, depending on the age of pa-
tients. Therefore, age dependence of sex differences in HSCT
deserves further studies.
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({aKTop Nonia Npy TPAHCN/IAHTALIMKM FeMOMO3TUYECKNX
CTBOJIOBBIX KJIETOK

Anexkceii b. Yyxnosun

HIMW netckort OHKOIOIMN, TeMaToIorny u Tpancmianronoruy um. P. M. Top6agesoit, ITepssiit Cankr-Iletep6yprekuii
rOCY/iapCTBEHHBIIT MEUIMHCKNIT YHUBepcuTeT uM. akaz, V. I1. ITasmosa, Cankr-Iletepbypr, Poccus

p JKEHIIVH IO CPaBHEHMIO C MY>XUMHAMM MOXKET BBIpa-
eslome XKaTbCs, KaK B JIy4llleM aHTUMH(EKIIMOHHOM OTBeTe, TaK
VmeeTcsa orpoMHOE 9MC/IO MICC/IEHOBAHMI, KACAIOIIUX- VI TIOBBILIEHHOM pyicKe XpoHndeckoit PTIIX y sxeHiyuH
cA MeTabOo/MM4ecKNX, VMMYHOTOTMYECKMX M MAPYTUX nocnte ajnorensoit TICK; (4) IMauuentsi mysxckoro
pasIMamii MEXIy MYXCKUM ¥ XKEHCKIM OPIaHU3MOM, TIOJTa C HeKOTOPBIMM 3/710Ka4eCTBEHHBIMM 3a00/IeBaHNA-
CBASaHHDIX C MX PA3/MYHbIM TOPMOHA/IBHBIM 1 (BUBHO- MM crcTeMbl KpoBu ntocre amno-TTCK 6omee CKIOHHBI K
normdecknM ¢poHoM. OIHAKO /INUIIb HEMHOIVE PAbOTHI TOCTTPAHCIVIAHTAIIMOHHBIM PELUANBAM, XOTA CO001ITa-
IIOCBSAIIEHBI TTOJIOBBIM Pa3IN4VAM B YNMCTIe JOHOPCKMX 10T V1 MHbIe pe3ynbTathl; (5) [oBbIIEHHBNT PUCK OCTPOiL
TeMOIIOITUYECKMX KJIETOK /I TPAHCIUIAHTAIVM T'eMO- PTIIX y Mmy>xunH nmeercs B cy4asix amio-TTCK ot go-
noaTn4eckux crBonoBbIx K1eTok (TTCK), papmakoku- HOPOB-XeHIMH. Bonpoc o Hammanm s dekra «rpamc-
HeTVKe IUTOCTATNIECKNX IIPeIapaToB, VCIIOIb3yeMbIX TZIAHTAT TIPOTUB JIEMKO3a» B STOM CUTYAIMM OCTAeTCA
[UI1. KOHAMIMOHMPYIOeli Tepaliy 1 MMMyHOCYIIpec- OTKPBITBIM. B II€/IOM, SCTPOTEeHBI, BUAUMO, SBJIAIOTCA
copo A npoduraktuky PTIIX, a Taioke pasmnyuii Hanbosee BEPOATHOI MPUYMHON IIOTIOBBIX PAa3/INUMil
B IUIaHE YaCTBIX IOCTTPAHCIUIAHTAI[VIOHHbBIX OCTIOXKHE- npu onerke TI'CK-accommmpoBanHbix pickos. Tem He
Huit. Ha 0CHOBaHMM IPeRBIAyIUX paboT MOXKHO IIpef- MeHee, MOJMQUIMPYIONIas POTIb TIOJIOBBIX CTEPOMHBIX
IONIOKUTh O DA PAS/MUMil, KOTOPbIE MOTYT MMETb TOPMOHOB 3J]eCb U3y4eHa HeJIOCTaTOYHO, U OHA JIO/DKHA
3Ha4yeHMe AyiA oneHKu pesynbraroB PTIIX: (1) IToBbr- U3MEHATHCA B 3aBMCYMOCTM OT BO3pacTa MallMieHTOB.
nreHHble KomryecTsa CD34+ K/IeTOK B TPaHCIVIAHTATaX [Tostomy peajnbHas 3HAYMMOCTD MOJOBBIX PaAs/AIMIL
OT MY)KUIH, 0 CPABHEHMIO C JOHOPAMII-KEHIINHAMIL; npu TT'CK 3acmy>kuBaeT JanbHENIINX YITyO/IeHHbIX VC-
(2) MeTab0omsM OUTOCTATUYECKNX IIPEIIapaToB Y >KeH- CrIefioBaHMIi Ha OOBIINMX Ga3aX JAHHBIX.

IVH VIMeeT TEHJEHIMIO K CHIDKEHHOMY KIVIPEHCY U

HOBBILIEHHOM CKOPOCTYM MeTabo/INIecKoil MoandmKa- KﬂlO""EBb'E Cn1oBa

LU B CBA3M C HOBBIIIEHHOM aKTUBHOCTY LIMTOXPOMOB

CYP3A, Hapsijiy co CHUKEHHBIM OTTOKOM IIPEIIapaTOoB TpaHCITaHTaMA TeMOIOITUYECKUX CTBONOBBIX KIIe-
U3 KJIEeTOK-MMIIEHell, YTO IpeAroaaraeT 0omee BbIpa- TOK, MO/IOBbIC pas/nyisA, GapMaKOKMHETHKA, MMMYH-
JKEHHOE HAaKOIUIEHME aKTUBHBIX IIUTOCTATUYECKUX Me- Hblil orBeT, PTIIX, pennausbl, BBDKMBAEMOCTD, 9CTPO-
TabOMUTOB B )KEHCKOM opranmsme; (3) bornee apdextus- SRR, MC(Oppatt:

HBIIT U CTAOVIBHBII TYMOPA/IbHbI UMMYHHBII OTBET Y
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