
ЎЗБЕКИСТОН РЕ СПУ БЛИКАСИ СОҒЛИҚНИ САҚЛАШ ВАЗИРЛ ИГИ
ТОШКЕ НТ ТИББИЁТ АКАДЕМИЯСИ

201 , №5 2
2011 йилдан  чиқа  бошлаган

Тошкент

TOSHKENT TIBBIYOT AKADEMIYASI

2024 №5



ISSN2181-7812 www.tma-journals.uz 32 ISSN2181-7812 www.tma-journals.uz 

Выпуск набран и сверстан на компьютерном  изда-
тельском комплексе

редакционно-издательского отдела  Ташкентской 
медицинской академии

Начальник отдела: М. Н. Аслонов

Редактор русского текста: О.А. Козлова

Редактор узбекского текста: M.Г. Файзиева

Редактор английского текста: А.Х. Жураев

Компьютерная корректура: З.Т. Алюшева

Учредитель: Ташкентская медицинская академия

Издание зарегистрировано в Ташкентском Городском 
управлении печати и информации

Регистрационное свидетельство 02-00128

Журнал внесен в список, утвержденный приказом № 
201/3 от 30 декабря 2013года

реестром ВАК в раздел медицинских наук
Рукописи, оформленные в соответствии

с прилагаемыми  правилами, просим направлять
по адресу:  100109, Ташкент, ул. Фароби, 2,

Главный учебный корпус ТМА,

4-й этаж, комната 444.
Контактный телефон: 214 90 64

e-mail: rio-tma@mail.ru
rio@tma.uz

Формат 60х84 1/8. Усл. печ. л. 9,75.

Гарнитура «Cambria».
Тираж 150.

Цена договорная.

Отпечатано на ризографе  редакционно-издательско-
го отдела ТМА.

100109, Ташкент, ул. Фароби, 2.

Вестник ТМА №5, 2024
РЕДАКЦИОННАЯ КОЛЛЕГИЯ

Главный редактор
проф. А.К. Шадманов

Заместитель главного редактора
проф. О.Р.Тешаев

Ответственный секретарь
проф. Ф.Х.Иноятова

ЧЛЕНЫ РЕДАКЦИОННОЙ КОЛЛЕГИИ
акад. Аляви А.Л. 
проф. Билалов Э.Н. 
проф. Гадаев А.Г. 
проф. Жае Вук Чои (Корея) 
акад. Каримов Ш.И. 
проф. Татьяна Силина (Украина)
акад. Курбанов Р.Д.
проф. Людмила Зуева (Россия) 
проф. Метин Онерчи (Турция) 
проф. Ми Юн (Корея)
акад. Назыров Ф.Г.
проф. Нажмутдинова Д.К.
проф. Саломова Ф.И.
проф. Саша Трескач (Германия)
проф. Шайхова Г.И.

Члены редакционоого совета
проф. Акилов Ф.О. (Ташкент)
проф. Аллаева М.Д. (Ташкент)
проф. Хамдамов Б.З. (Бухaра)
проф. Ирискулов Б.У. (Ташкент)
проф. Каримов М.Ш. (Ташкент)
проф. Маматкулов Б.М. (Ташкент)
проф. Охунов А.О. (Ташкент)
проф. Парпиева Н.Н. (Ташкент)
проф. Рахимбаева Г.С. (Ташкент) 
проф. Хамраев А.А. (Ташкент)
проф. Холматова Б.Т. (Ташкент)
проф. Шагазатова Б.Х. (Ташкент)



ISSN2181-7812 www.tma-journals.uz 54 ISSN2181-7812 www.tma-journals.uz 

СОДЕРЖАНИЕ CONTENT

ОБЗОРЫ REVIEWS

Абдрашидова Г.С., Бекимбетова М.О., Базарбаева 
А.Т. ЖЕЛУДОЧНО-КИШЕЧНЫЕ СИМПТОМЫ И НА-
РУШЕНИЕ МОТОРИКИ У ПАЦИЕНТОВ С СИСТЕМ-
НОЙ СКЛЕРОДЕРМИЕЙ

Abdrashidova G.S., Bekimbetova M.O., Bazarbaeva 
A.T. GASTROINTESTINAL SYMPTOMS AND MOTOR 
DISORDERS IN PATIENTS WITH SYSTEMIC SCLERO-
DERMA

8

Bekenova G.T., Axmedova N.A., G‘aniyeva N.A., Asqarov N.L., 
Tolipov O‘.U. TERAPEVTIK HAMKORLIKNI OPTIMALLASHT-
IRISH USULLARI

Bekenova G.T., Axmedova N.A., Ganiyeva N.A., Asqarov 
N.L., Tolipov U.U. ADHERENCE TO MEDICATION AND 
INFLUENCING FACTORS

11

Бердиева Д.У., Якубова Х.З., Бабакулиева А.Я. 
ПОЛИАНГИИТЛИ ГРАНУЛЕМАТОЗНИ ДАВОЛАШДА 
ТАРГЕТ ТЕРАПИЯНИНГ САМАРАДОРЛИГИ ВА УНИНГ 
АСОРАТЛАРИ

Berdieva D.U., Yakubova K.Z., Babakulieva A.Ya. 
EFFECTIVENESS OF TARGET THERAPY IN THE 
TREATMENT OF POLYANGIITIS GRANULOMATOSIS 
AND ITS COMPLICATIONS

16

Кочовская М.Д., Курбанов Б.Б. СОВРЕМЕННЫЙ 
ВЗГЛЯД НА ИММУНОБИОЛОГИЮ ЭНДОМЕТРИОЗА

Kochovskaya M.D., Kurbanov B.B. MODERN VIEW ON 
THE IMMUNOBIOLOGY OF ENDOMETRIOSIS 21

Набиева Д.А., Ширанова Ш.А., Хидоятова М.Р., 
Асадуллаев М.Х. МИКРОБИОТА КИШЕЧНИКА КАК 
НОВЫЙ ПАТОГЕНЕТИЧЕСКИЙ ФАКТОР РАЗВИТИЯ 
ПОДАГРЫ

Nabieva D.A., Shiranova Sh.A., Xidoyatova M.R., 
Asadullayev M.X. INTESTINAL MICROBIOTA AS A 
NEW PATHOGENETIC FACTOR IN THE DEVELOP-
MENT OF GOUT

25

Nabieva D.A., Tashpulatova M.M. GENDER DIFFERENCES 
AND HYPERURICEMIA IN ETIOPATHOGENESIS OF GOUT

Nabieva D.A., Tashpulatova M.M. PODAGRA ETIOPATO-
GENEZIDA JINSIY TAFOVUTLAR VA GIPERURIKEMIYA 28

Parpibayeva D.A., Musayeva M.A. ZAMONAVIY 
TIBBIYOT AMALIYOTIDA JIGAR ALKOGOLSIZ 
YOG‘KASALLIGI DIAGNOSTIKASI

Parpibaeva D.A., Musaeva M.A. DIAGNOSIS OF 
NON-ALCOHOLIC FATTY LIVER DISEASE IN MOD-
ERN MEDICINE PRACTICE

31

Тиллоева Ш.Ш., Рахимова Д.А. ЎПКАНИНГ СУРУН-
КАЛИ ОБСТРУКТИВ КАСАЛЛИГИ РИВОЖЛАНИШИ-
ДА ГЕНЕТИК ОМИЛЛАРНИНГ АҲАМИЯТИ

Tilloeva Sh.Sh., Rakhimova D.A. THE ROLE OF GENET-
IC FACTORS IN THE DEVELOPMENT OF CHRONIC 
OBSTRUCTIVE LUNG DISEASE

35

Тиллоева Ш.Ш., Рахматова Д.Б., Нигматуллаева 
М.А. РАСПРОСТРАНЕННОСТЬ АРТЕРИАЛЬНОЙ ГИ-
ПЕРТЕНЗИИ У ЖЕНЩИН ФЕРТИЛЬНОГО ВОЗРАСТА

Tilloeva Sh.Sh., Raxmatova D.B., Nigmatullaeva M.A. 
PREVALENCE OF ARTERIAL HYPERTENSION IN 
WOMEN OF FERTILE AGE

37

Худайберганова Н.Х., Рахматуллаева Г.К., Салимова 
Н.Ж. ЭТИОПАТОГЕНЕТИЧЕСКОЕ ОСОБЕННОСТИ 
ТЕЧЕНИЯ РЕАКТИВНОГО АРТРИТА

Khudayberganova N.H., Rahmatullayeva G.K., 
Salimova N.D. ETHIOPATHOGENITIC FEATURES 
DURING REACTIVE ARTHRITIS

40

КЛИНИЧЕСКАЯ МЕДИЦИНА CLINICAL MEDICINE

Абдуазизова Н.Х., Шарапов З.А., Жаксымуратова 
Х.Т., Муратова М.М., Аймуратова Г.А., Халимова 
Ф.А. ПОСТКОВИДНЫЙ СИНДРОМ И РЕВМАТОИД-
НЫЙ АРТРИТ

Abduazizova N.X., Sharapov Z.A., Jaksimuratova X.T., 
Muratova M.M., Aymuratova G.A., Xalimova F.A. 
POST-COVID SYNDROME AND RHEUMATOID AR-
THRITIS

43

Абдуллаева М.М., Бобомурадов Т.А. КЛИНИКО-
ФУНКЦИОНАЛЬНОЕ СОСТОЯНИЕ ЩИТОВИДНОЙ 
ЖЕЛЕЗЫ У ДЕТЕЙ, ПЕРЕНЕСШИХ COVID-19

Abdullaeva M.M., Bobomuradov T.A. CLINICAL AND 
FUNCTIONAL STATE OF THE THYROID GLAND IN 
CHILDREN WHO HAVE COVID-19

46

Абдуллаева У.К. ЯРАЛИ КОЛИТ БИЛАН КАСАЛЛАНГАН 
БЕМОРЛАРДА НУТРИТИВ СТАТУС КЎРСАТКИЧЛАРИ 
ТАҲЛИЛИ

Abdullayeva U.К. ANALYSIS OF INDICATORS OF NU-
TRITIONAL STATUS IN PATIENTS WITH ULCERATIVE 
COLITIS

49

Абдумаликова Ф.Б. ПРИМЕНЕНИЕ ЦИФРОВЫХ ТЕХ-
НОЛОГИЙ В КАЧЕСТВЕ СПОСОБА ОЦЕНКИ ИНДЕКСА 
РИСКА ПРОГРЕССИРОВАНИЯ ИШЕМИЧЕСКОЙ БО-
ЛЕЗНИ СЕРДЦА

Abdumalikova F.B. THE USE OF DIGITAL TECHNOLO-
GIES AS A WAY TO ASSESS THE RISK INDEX FOR PRO-
GRESSION OF CORONARY HEART DISEASE

53



ISSN 2181-7812 www.tma-journals.uz 28

О
бз
ор
ы

UDC: 616.72-002.78

GENDER DIFFERENCES AND HYPERURICEMIA IN ETIOPATHOGENESIS OF GOUT
Nabieva D.A., Tashpulatova M.M. 
ПОЛОВЫЕ РАЗЛИЧИЯ И ГИПЕРУРИКЕМИЯ В ЭТИОПАТОГЕНЕЗЕ ПОДАГРЫ
Набиева Д.А., Ташпулатова М.М.
PODAGRA ETIOPATOGENEZIDA JINSIY TAFOVUTLAR VA GIPERURIKEMIYA
Nabieva D.A., Tashpulatova M.M.
Tashkent Medical Academy

В обзоре суммированы современные представления об уратах как о факторе риска заболеваний и о том, 
как может защитить принадлежность к женскому полу. Использование половых различий при обращении 
с уратами послужит в качестве мощного инструмента для дальнейшего понимания физиологической регу-
ляции гомеостаза уратов и для открытия новых возможностей лечения совокупности патологий, связан-
ных с уратами.

Ключевые слова: половые различия, эстрогены, подагра, мочевая кислота, сывороточные ураты.

Ushbu sharh urat kislotasining podagra kelib chiqishidagi xavf omil sifatidagi tushunchamizni va ayol jinsi qan-
day himoya omillariga ega ekanligini umumlashtiradi. Shuningdek, biz jinsiy gormonlarning giperurikemiyadagi roli 
haqida ma’lumot beramiz. Urat gomeostazini fiziologik tartibga solishni anglash va urat bilan bog’liq patologiyalar 
turkumini davolashning yangi usullarini o’rganishda  jinsiy tafovutlardan foydalanish maqsadga muvofiq bo’ladi.

Kalit so’zlar: jinsiy tafovutlar, estrogenlar, podagra, siydik kislotasi.

Understanding the mechanisms of common her-
itable diseases has long proven to be challenging 

[4]. One such common human disease is gout, the most 
common inflammatory arthritis [2]. Gout is caused by 
the deposition of sodium urate (UA) crystals in the sy-
novial fluid of joints, a process that leads to a cascade 
of inflammatory responses and extreme discomfort [5]. 
Precipitation of the weakly soluble UA occurs as the UA 
levels in the blood and other body fluids rise, termed hy-
peruricemia. Gout is one of the most well documented 
human diseases, recognized as early as 2460 BCE by the 
ancient Egyptians [12]. A staple throughout the devel-
opment of the civilized world, cases were also noted by 
Hippocrates and Galen in ancient Greece, with a surge in 

cases in the 17th and 18th centuries during the industri-
al revolution, commiserate with rising wealth across the 
western world. Today, the prevalence of gout is roughly 
4% of the population of the United States, Europe, and 
Southeast Asia [3]. Interestingly, recent research has 
found that gout is only one of many potential diseases 
caused or contributed to by hyperuricemia (HUA); HUA 
is also an independent risk factor for additional patholo-
gies including renal diseases, cardiovascular disease, hy-
pertension, and metabolic syndrome [14,22] (Figure). 
As this list of diseases continues to grow, so does the 
critical need for a deeper understanding of not only how 
we regulate UA homeostasis, but also the causes of dis-
ruptions of these processes. 

Figure. Co-morbidities associated with hyperuricemia, with an emphasis on conditions that can affect the kidneys. 
Males tend to have higher serum urate levels, and therefore have an increased risk of associated co-morbidities, while 
females have lower serum urate levels and are protected from developing associated co-morbidities.

A mechanistic picture of the effectors of UA homeo-
stasis has emerged, yet we lack an understanding of 
how these proteins are regulated. New tools are need-
ed to examine this problem to provide relief for the large 

and growing population of hyperuricemic individuals. 
Additionally, new work has reinforced the importance of 
an ancient observation, the male sex is a significant risk 
factor for hyperuricemia and gout [8], where men are up 
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to four times more likely to be affected than women. This 
observation has now been coupled to investigations of 
differences in UA handling in the kidney, as well as dif-
ferential effects of pathogenic variants in UA transporter 
genes, presenting the potential to use sex differences in 
UA handling as a powerful comparative analysis reveal-
ing how these systems are regulated. Here, we review 
sex differences in UA handling to explore how the female 
sex may be protective against the development of UA re-
lated diseases and to illustrate the power of using sex 
differences as a tool HUA is clinically defined as elevat-
ed serum UA (SUA, >6 mg/dl), which increases the risk 
of the precipitation of weakly soluble UA. Increased UA 
leads to precipitation of monosodium UA crystals, which 
can cause UA kidney stones and gout. The number of af-
fected individuals continues to climb with current esti-
mates being approximately 47.2 million HUA individu-
als in the United States; roughly 27.9 million individuals 
have severe HUA (>7 mg/dl), with men being affected 
five times more often than women [22]. Similar results 
have been observed in China, with an overall HUA prev-
alence of 13.3%, with striking differences in prevalence 
by sex, with 19.4% in men and only 7.9% in women [17]. 
However, the risk of the development of HUA increases 
roughly four-fold for women after menopause, and post-
menopausal hormone replacement therapy reduces this 
risk [8], providing evidence that female hormones may 
contribute to the protection from HUA. HUA is just one 
of many conditions that have observable sex differenc-
es, as differing pathologies based on sex have been ob-
served in a variety of fields [9] including cardiovascu-
lar [13], neurological, immunological, and renal diseases 
[1]. The architecture of the female kidney is likely dis-
tinct from that of the male kidney, given women have a 
lower blood pressure than men, women are less likely to 
develop acute kidney injury than men, women demon-
strate improved tolerance to renal ischemia and wom-
en are protected from renal and cardiovascular disease 
before menopause as compared to men. A recent study 
determined that females with chronic kidney disease 
(CKD) had a slower decline in glomerular filtration rate 
(GFR), lower risk of progression to end-stage renal dis-
ease (ERSD), and a lower risk of death compared to age-
matched men with similar mild-to-moderate CKD [10]. 
In diabetic kidney disease, men tended to demonstrate 
renal complications roughly 10 years earlier than wom-
en [12], while sex differences in obesity-related kidney 
disease demonstrated that female sex hormones may 
safeguard against worsening pathology [9]. Thus, being 
female may have a protective effect on the kidney, pre-
venting women from developing the more severe phe-
notypes observed in men. All these studies illustrate the 
need for greater emphasis on the idea of sex as a bio-
logical variable [19], going beyond merely looking at sex 
differences, and instead examining the influence of sex 
on various physiological and pathophysiological path-
ways [1] to help elucidate underlying mechanisms. HUA 
increases the risk of developing CKD for both men and 
women and increases the likelihood of progression to 
ESRD in both sexes, yet this risk is much higher in HUA 
females than HUA males [6]. Similarly, the incidence 

of CKD increases two-fold to six-fold higher in HUA fe-
males than HUA males [17], demonstrating that once fe-
males have lost the benefit of low SUA, renal health is 
more likely to decline. Males and females with both HUA 
and CKD had a higher incidence of left ventricular hy-
pertrophy and hypertension, however, this association 
was only significant in females [13]. HUA also increases 
the overall risk for hypertension for both sexes, but once 
again females with HUA are more likely to develop hy-
pertension than HUA males compared to non-HUA con-
trols [4]. Finally, females have a higher incidence of type 
2 diabetes mellitus than males, yet HUA females are even 
more likely to develop diabetes than HUA males, further 
emphasizing that an increase in SUA can be more det-
rimental to females than males. However, since HUA is 
only one of several pathologies to affect people later in 
life, the role of UA in the biogenesis of the underlying pa-
thology is difficult to tease out, demonstrating the criti-
cal need for additional studies.

UA is the protonated form of uric acid and enters the 
circulation as the terminal metabolite of purine metabo-
lism in humans and the other great apes. It is produced 
from the degradation of purine nucleotides and ami-
no acids, mediated by xanthine oxidase. Higher-order 
primates have lost the activity of the enzyme uricase, 
which further metabolizes UA to the much more solu-
ble allantoin [8]. Loss of uricase gene function in the ape 
lineage supports the idea of a possible selective advan-
tage of increased SUA [22]. Contributing to this compli-
cated process is the fact that the physiological concen-
trations of UA occupy a wide range, which is higher in 
men (3.5 to 7.2 mg/dL) than in pre-menopausal wom-
en (2.6 to 6.0 mg/dL) [4]. Interestingly, concentrations 
in post-menopausal women increase to levels observed 
in men [2]. Since UA is weakly soluble, high concentra-
tions (>6 mg/dl) can lead to precipitation and crystal 
formation resulting in UA kidney stones. These crystals 
can also precipitate in joints and synovial fluid causing 
gout [22]. Of the UA excretion, 70% is mediated by the 
kidney and 30% by extrarenal pathways including the 
gut and the liver [12]. A delicate balance between secre-
tion and reabsorption exists in the kidney to maintain 
UA homeostasis. UA is freely filtered at the renal glomer-
ulus, then reabsorbed, actively secreted, and reabsorbed 
again in the proximal tubule [23]. Several proteins have 
been identified as UA transporters based primarily on in 
vitro studies demonstrating UA affinity. Based on in vivo 
renal tubule expression, the initial reabsorption of 95% 
of the initial filtered UA load may occur via organic an-
ion transporter (OAT) family proteins, including OAT1 
(encoded by SLC22A6), OAT3 (encoded by SLC22A8), 
OAT4 (encoded by SLC22A11), and OAT10 (encoded by 
SLC22A13), as well as SLC2A9 (also called GLUT9) [1]. 
Approximately 50% of the initial filtered load is then ac-
tively secreted back into the tubular lumen, primarily 
where ABCG2, NPT1 (encoded by SLC17A1), and NPT4 
(encoded by SLC17A3) are expressed [12]. Reabsorption 
of another 40% of the filtered UA occurs downstream of 
the secretion in the S3 segment of the proximal tubule, 
where expression of URAT1 (encoded by SLC22A12) 
and SLC2A9 have been reported [14], resulting in a frac-
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tional excretion (FEUA) of 4-8% of the initial filtered 
load. This somewhat controversial [23] and complicat-
ed mechanism of filtration, reabsorption, secretion, and 
a second round of reabsorption demonstrates that the 
kidney spends an exorbitant amount of energy fuel-
ing these transporters in an effort to carefully regulate 
UA excretion from the kidney for reasons yet to be ful-
ly understood. Functional data of these and other [22] 
transporters demonstrate that these proteins can trans-
port UA. However, whether or not transport of UA oc-
curs in the renal tubules by these particular transport-
ers remains unclear. The next logical step would be to 
explore genetic perturbations in these transporters to 
determine if those alterations affect SUA levels. Thus, 
exploring human genetics and genetic variations in the 
form of genome-wide association studies (GWAS) can 
be a powerful tool for understanding which genes are 
most important to UA handling. GWAS use common sin-
gle nucleotide polymorphisms (SNPs) that exist in a giv-
en population as signposts for genomic space that cor-
relate with a given condition [16], including SUA levels. 
The larger the study population, the higher the genom-
ic resolution to identify regions of interest that associate 
with altered SUA. Once these genomic regions have been 
identified, additional analyses can then be performed to 
identify those genes most likely to underlie the associat-
ed SNP, in some cases identifying novel causal variants 
that contribute to the development of HUA. 

To explore the possible role of sex hormones in reg-
ulating UA transporters and more generally UA levels, 
an early study examined the effects of oral administra-
tion of synthetic sex hormones on both women and men 
[6]. The study demonstrated an inverse relationship be-
tween SUA and administered exogenous estrogen, as well 
as an increase in urinary UA. Similar effects were observed 
when post-menopausal women received progesterone. 
Additional studies demonstrated changes in SUA during 
ovulation in pre-menopausal women [9], with peak SUA 
levels occurring during the follicular phase [11] when es-
trogen levels are lowest. Furthermore, SUA was positively 
correlated with follicle stimulating hormone and inverse-
ly associated with estradiol and progesterone [7]. Another 
study examined the effects of hormone therapy on trans-
sexual participants, demonstrating a decrease in SUA in 
male-to-female (MTF) participants, and an increase in 
SUA in female-to-male (FTM) participants after one year 
of cross-sex hormone administration. Furthermore, base-
line FEUA was higher in FTM subjects and significantly 
decreased after the loss of estrogen, while MTF subjects 
demonstrated an increase in FEUA with the addition of es-
trogen [21]. These studies provide strong evidence for the 
role of female sex hormones in regulating FEUA, which 
can strongly contribute to SUA. Finally, as female sex hor-
mone levels decrease after menopause, SUA increases, 
but this increase in SUA can be mitigated by hormone re-
placement therapy [20]. This evidence further reinforces 
that the female sex hormones may be regulating UA han-
dling machinery, at either the transcriptional or post-tran-
scriptional levels. Estrogen could explain the observed sex 
differences in UA associated UA transporters. Therefore, 
understanding the role of estrogen in regulating UA trans-

porters is critical in unraveling the complex mechanisms of 
UA handling. Estrogen has been reported to have direct ef-
fects on sex-associated UA transporters. For example, ER 
binding sites have been identified in the promoter region of 
ABCG2 [19], implying ABCG2 can be transcriptionally reg-
ulated by estrogen. Additional reports have demonstrated 
that ABCG2 protein expression is down-regulated by estro-
gen [11], possibly through proteasome activation via ER-β 
induced PTEN/PI3K/AKT signaling [24]. Based on these 
studies, increased estrogen could decrease ABCG2 expres-
sion, which would decrease secretion, leading to an in-
crease in SUA. This seems to be in conflict with the fact that 
females have lower SUA levels, demonstrating that in vitro 
models may have limited utility regarding ABCG2 regula-
tion. Combinatorial signaling through ER-α and ER-β may 
also induce internalization of ABCG2 protein at the plas-
ma membrane, decreasing ABCG2 activity, as observed in 
the blood-brain-barrier of mice [18]. This study provides 
some evidence of estrogen-mediated post-transcription-
al regulation of ABCG2, yet further studies are required to 
elucidate the role of estrogen regulation of ABCG2 in the 
kidney. Similarly, estrogen has also been shown to down-
regulate SLC2A9 at the post-transcriptional level through 
ER-β induced proteasomal activation [15]. Decreased SUA 
levels in females could be explained as ER-β signaling caus-
ing a greater decrease in SLC2A9 than ABCG2, resulting in 
a greater decrease in the reabsorption of UA, leading to a 
higher FEUA, as seen in females, however, this requires ad-
ditional study.

Conclusions
Female sex hormones, specifically estrogen, may play a 

role in the regulation of expression or activity of UA trans-
porters, specifically ABCG2 and SLC2A9. This is empha-
sized by the fact that females may have differences in renal 
UA transporter expression, localization, or activity. Estrogen 
could mediate either direct transcriptional regulation of the 
transporter genes, or activate transporter specific transcrip-
tion factors, including HNF4α. Observable differences in how 
transporter transcription and post-translational modifica-
tion are regulated between the sexes may reveal significant 
information about these regulatory pathways and provide 
targets for therapy. Thus, using sex as a biological variable 
may provide key insights into understanding UA handling, 
elucidating underlying physiological regulatory mecha-
nisms, and underscoring a critical need for future studies.

The list of references can be found in the edito-
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This review summarizes our current understanding of 
urate as a disease risk factor and how being of the female 
sex appears protective. Finally, we advocate the use of sex 
differences in urate handling as a potent tool in gaining a 
further understanding of physiological regulation of urate 
homeostasis and for presenting new avenues for treating 
the constellation of urate related pathologies.
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