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OCCASIONAL NOTES
THIS DAY 50 YEARS AGO

THE headlines of April 13, 1945, stunned the nation
and the world. Franklin D. Roosevelt, 32nd president of
the United States, had died in Warm Springs, Georgia,
the day before. Presumably, he had been in excellent
health, there was no indication of imminent danger,
and as Admiral Ross MclIntire, the president’s personal
physician, asserted, the cerebral hemorrhage “came out
of the clear sky” (Fig. 1).' Steve Early, press secretary
for the White House, stated officially that “the Presi-
dent was given a thorough examination by seven or
eight physicians, including some of the most eminent in
the country, and was pronounced organically sound in
every way, ™!

However, scrutiny of Roosevelt’s history and physi-
cal findings (Fig. 2) reveals that these headlines either
were a smoke screen or reflected the ignarance of some
of the president’s attending physicians. As recorded
in the personal notes of Dr. Howard G. Bruenn®
the cardiologist who cared for Roosevelt during
the last year of his life, FDR's blood pressure was
136/78 mm Hg in 1933, 162/98 mm Hg two years later,
and 188/105 mm Hg by 1941, By March 1944, target-
organ disease was evident — left ventricular hypertro-
phy on an electrocardiogram, cardiac enlargement on
chest film, and proteinuria. Shortly before the inva-
sion of Normandy, FDR’s recorded blood pressure
reached 226/118 mm Hg (Fig. 2). Throughout the bal-
ance of 1944, the president’s blood pressure remained
high; it was recorded as being over 200/100 mm Hg at
the time of his reelection in November 1944, Before
the Yalta conference in February 1945, Dr. Bruenn re-
corded values of 260/150 mm Hg. On the morning of
April 12, 1945, while being sketched by Nicholas Rob-
bins, a New York artist, FDR reported a “terrific” oc-
cipital headache® and lost consciousness immediately
afterward. Fifteen minutes later, Dr. Bruenn recorded
a blood pressure of more than 300 mm Hg systolic and

‘CAME OUT OF CLEAR SKY/
SAYS PRESIDENT_’_S_PHY§E:_IAN
Adm. Ross T. Melntire! DEATH DUE T0 CERESRAL

Asserts There Was No | HEMORRHAGE - BLOOD
Indication of Immi- |
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Figure 1. Headlines of the St. Lowis Post-Dispatch,
April 13, 1945
Reprinted with the permission of the St. Louis Post-Dispatch.
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190 mm Hg diastolic. The president was pronounced
dead at 3:35 p.m.

Even from these sparse clinical notes, it is obvious
that over a period of only 10 years, FDR had progres-
sively severe hypertension that ultimately entered a
malignant phase, leading to a fatal cerebral hemor-
rhage. During his 1944 radio addresses, short-winded-
ness was occasionally audible, probably reflecting some
degree of congestive heart failure, Unfortunately, the
president’s original chart, which was kept in a safe at
the U.S. Naval Hospital in Bethesda, Maryland, van-
ished immediately afier his death, never to be found
again. Thus, the only available data are Dr. Bruenn’s
notes.

In retrospect, it seems unlikely that FDR had essen-
tial hypertension. It is unusual for this disorder to ap-
pear for the first time at the age of 54 (Roosevelt’s age
in 1936) and to progress to a malignant phase in less
than 10 years. Some form of renovascular disease more
readily accounts for this sequence of events or may at
least have accelerated the course of essential hyperten-
sion, The president was a heavy smoker, and smoking
has heen identified as a powerful risk factor for reno-
vascular hypertension. Although no autopsy was per-
formed, the embalmers noted that “the arteries were so
severely clogged with plagues that the pump [serving to
inject formaldehyde] strained and stopped.™ Indeed,
the embalmers had to inject successively the carotids,
then the axillaries, and finally the femoral arteries.’
Thus, there is no doubt that FDR had quite severe and
extensive arteriosclerotic disease, and it seems likely
that renovascular hypertension, alone or superimposed
on essential hypertension, accelerated his death. Be-
cause of the severe arteriosclerotic disease, some de-
gree of pseudohypertension may also have contributed
to the extremely high blood-pressure values.”

The fact that as late as 1943 hypertension was not
considered a disease of major clinical consequence
should not come as a surprise. It was still viewed by the
majority of physicians as “essential” to force blood
through sclerotic arteries to the target organs. In fact,
Dr. Paul Dudley White noted in his famous 1931 rext-
book on heart disease,

The treatment of the hypertension itself is a difficult and almost
hopeless task in the present state of our knowledge, and in fact for
aught we know . . . the hypertension may be an impartant compen-
satory mechanism which should not be tampered with, cven were it
certain that we could conrral it?

Given this view, it is possible that some of FDR's physi-
cians may have misjudged the severity of his condition
and that the news reports attesting to his good health
may not have been merely fabricated for political rea-
sons. Although Dr. Bruenn (a very capable cardiologist)
followed FDIR closely during the last year of his life, Ad-
miral McIntire (an ear, nose, and throat specialist) re-
layed all reports to the media. Asked for a “definite
statement” on the president’s health, Mclntire said,
“His present health is excellent. [ can say that unquali-
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SIGNIFICANCE OF A RAISED BLOOD PRESSURE
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A British Medical Association Lecture
) ON

THE SIGNIFICANCE OF A RAISED
BLOOD PRESSURE * -

BY

JOHN HAY, M.D., F.R.C.P.
' PROFESSOR OF MEDICINE, LIVERPOOL UNIVERSITY ;" SENIOR PHYSICIAN
AND PHYSICIAN IN CHARGE OF HEART DEPARTMENT, ROYAL
INFIRMARY, LIVERPOOL

My subject is one of very general interest and also of
‘considerable practical importance, -if for no other reason
than that a large number of our patients at or over middle
age present a raised blood pressure. No one can now
afford to be indifferent to the problems associated with
variations in blood pressure, for a high pressure is an
abnormality which always demands investigation, super-

‘ The Diastolic Pressure :

In Great Britain the diastolic pressuré is usually
taken as that point at which there is a sudden marked
diminution in the intensity of the sounds on ausculta-
tion of the brachial artery—normally about 70 to 80
mm. Hg. An increase in diastolic pressure signifies that

" with each systole a’ greater expenditure of energy is

required to force open the aortic valves. The permanent
load on the heart and arteries is greater than normal.
The result is an increase in the size and power of the left
ventricle, and it is this strain which may be ultimately
responsible” for the cardiac failure. The end-result of
persistent increase in the diastolic pressure is cardiac

defeat. The diastolic pressure is increased by any cause
which augments peripheral resistance, either vaso-
constriction or actual pathological changes in the

arterioles, and it is so intimately related to the elasticity
of the arterial walls that it is worth while to refer to

wvision, and careful treatment. There is a danger that this in a little more detail.

patients may take the variations in their blood pressure

"HanOoJibIias ormacHOCTh IJI YEJI0BEKA C BLICOKUM
JABJICHUEM KPOETCS B BBISIBICHUH ITOCIICIHETO,
IIOCKOJIbKY IIOTOM KaKOM-HUOYIb AypaK YBEPEHHO
IIONBITAETCSI 1 CHUBUT €T10."

- = Hay, Brit. Med. J. 1931



GLIMPSES

A Glimpse at Dr William Evans
(1895-1988)

Jlep3kue KapaAuo0JI0rH...

Yunesm DBaHc, med KapIuoa0riH,

JIonnoHckui rocoutaib, 1940
[Iucemo npyry:

"...5 He MO2y He npe3upams 100020, KMo nepexdcusaen no no8ooy
Oone3HU, Komopas A81semcs ni100om 8000padicenus. Y meos
2UNEPMOHUSL (eClU OeUCMBUMENIbHO MB0e 0ABIeHUEe INU300UYECKU
nooHnumanoce 0o 230/130), umo se1semcsi HOpMAlIbHBIM
QuzuonocudeckumM COCMosHUeM, U He MPaAHCHOPMUPOBATIOCH 8 CBOe
8peMsl 8 NamoJlo2Uu4ecKoe CoOCMosHUue apmepuailbHOU 2UNnepmoHul.
llosmomy, paou boea, nepecmanb becnokoumscst 0 mom, 4mo

He 00JIJICHO, HO Oenaem meos HecuacmHbiM. "




IIpy4YnHBI apTEPUATBLHON THIIEPTOHUM
BO BpeMsl 0epeMeHHOCTH

BTOpUYHaA Al

recTaumoHHanA apTepuanbHaA rmMnepToHNA
acceHumManbHana apTepManbHana runepTeHana
na

HacnouBlwaaca M3



I MneproHn4YecKuil KpU3 — TCPMUHOJIOT U U ONIPeaeICHUS

Buezannebii mogsem Al
HAJL >115-130 mm pr. cT.
Cuct. A/l > 180-120 MM pT. CT.

bepemennocts > 169/109
"Bak€H OTHOCUTEIbHBIN NoAbeM"

e

CPOYHOE COCTOSHME IKCTPEHHOE COCTOSIHUE
IpU apTepUaIbHON THIEPTOHUHU:  IPU APTEPUATBHON TUIIEPTOHUM:
3HAYUMBIA ToabeM AJ[ 0e3 ocTporo  OCTPO€ MOPaKEHUE OPTraHOB
MTOPAXKECHUS OPTaHOB U CUCTEM:
(HO C BBICOKMM PHCKOM TaKOI'0 IHHC, mouku, cepate.
MOPAKCHUS )




IKCTPEHHOE THIIEPTOHUYECKOE COCTOSTHHE

HUucyabt Jucceknus
Auuedanonarus A0PThI
T —

JlexoMmeHCMPOBaAHHAS

cepaevyHas
He0CTATOYHOCTh OcTpolii
KOPOHAPHBIH
CHHIPOM
Octpas
Mo4Ye4YHasA

HEA0CTATOYHOCTD



ITannuenTka B ICHOM
oa CO3HAHMHU? nem

Hanuuue ouarosou
HEBPOJIOTMYE€CKON CUMIITOMATUKH

‘l’ Hem —> ecmb ITO HOBBIN

cuMnTom?
EcTb OTeK Ha I1a3HOM JIHE? oa

e L |

EcTp Ha 171a3HOM JHE TEMOpparuu ITO HOBBII
WJIA SKCCYAThI? cumnrom? o
‘1’ Hem —> Oa e ‘1'
Ectb npusHaku nmemun Ha DKI™? ‘1'
‘l' nem —> Oa ITO HOBBI
bosnbiioe konnuecTBo cumMnTom? oa
SPUTPOLUTOB B MOYE ‘l' ‘1,

i Hem

KpeaTtnHuH CHIBOPOTKH MOBBIIICH?=—> 0a  IJTO HOBbIi
CUMITOM? oa
i Hem

G |

TO HOBBIM
cumMnrom? oa

ITO He IKCTPEHHOE
THNEPTOHUYECKOE COCTOSIHHME

IT0 IKCTPEHHOE ‘l’
rUNEPTOHNYECKOE COCTOSIHHE




TepaneBTHnYecKas TAKTHUKA

" BpEMEHHBIC pAMKHU — OILICHUTh YPOBEHb PHUCKA
"  KpMBas ayTOPEryJISLMU CIBUHYTA BIPABO
= peneBoe A/l
v' "cpounoe”.
nocrenenHoe camxkenue JIAJI 1o 90 B Teuenue 24 yacon
v’ "skempennoe”.

JNAJ] < 110 3a 30 — 60 muH.
v’ Ouccexyus aopmol.
oT 5 1o 10 Mmumn.

" BBIOOp IpenapaToB: KAKOW UcacH?
" HaIlpaBJICHHE




IIpenapar Bropou ouepeau — Hudexunun

Hudeaunuu HUKOIIAa He CeayeT JaABATh MO/ A3BIK KCHIIMHE

¢ runepren3sueil. Hupeaunmuu xocryneH 1jis npuémMa BHYTPb

B 3-X BUIAaX: KaICYyJbl, TA0JETKU B BLICBOOOKICHUEM
NefCTBYIOLIEr0 BellecTBA B TeYeHHe 12 4acoB U B TeYeHHE

24 yacos. CiienyeT BHUMATEJIbHO CBEPUTHCH ¢ MHCTPYKIMEH

nepea Ha3HAYCHUEM Npenapara.

Kancyasl audenununa (10 mr) " 10361 MOryT ObITH HOBTOPHBIMH,
yepe3 4—6 yacoB 1Mo HeoOXxoauMOocTU. BO3MOKHO pasBuTHe IiIy0OKOU
TUIIOTOHUU MPU OAHOBPEMEHHOM HA3HAYCHUM HU(ETUNNHA

U MAPEHTEPaJIbHOM BBEACHUU MAarHe3Uu ==> cjiellyeT HA3HAYaTh
HU(pEIUITHH C OCTOPOKHOCTHIO.

DopMBbI C IOCTENEHHBIM BbICBO0OKICHUEM A CTBYIOLIEIO BEIeCTBA
(12 yacoB), HanipuMep, agajaT-perapa, MOXKHO PAaCCMATPUBATH

KAaK CPeACTBO AJISl AJIUTETbHON MOACPKKH

Central Manchester University Hospitals m

15 Foundati



/1 HUKapaAUNIUHA onpeaesieH KapANONPOTEKTUBHBIA (P eKT
IPU OTCYTCTBUM YXYIIICHUSI MATOYHO-ILJIALIEHTAPHOIO
KPOBOTOKA M COCTOSHMA IJIOAA
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Figure 1 Evolution of: (a) systolic (SBP) and (b) diastolic (DBP) blood pressure, (c) total vascular resistance (TVR) and (d) cardiac output
(CO), in 10 pregnant women with pre-eclampsia and hypertensive crisis, before and after stabilization of blood pressure with nicardipine.
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M. Meima and E. A. P. Steegers. Hemodynamic effects of intravenous nicardipine in severely
pre-eclamptic women with a hypertensive crisis Ultrasound Obstet Gynecol 2016; 47: 89-95.
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Pulmonary Edema Associated With Pregnancy:
Echocardiographic Insights and Implications for

Treatment

WILLIAM C. MABIE, MD, BELA B. HACKMAN, MD, AND BAHA M. SIBAI, MD

Objectise: To evaluate the role of echocardiography in

determining the cause of pulmonary edema in pregaancy

and the impact this nformation has on management
Metliads: We studied prospectively 45 pregnant or re-

ly o
care unit with pulmonary edema during 3 b-year period.
Between 1 and 4 days after the onset of pulmonary edema,
two-dimensional and M-mode echocardiography was per-
formed, 25 was continuous, pulsed, and color Doppler
echocardiography. The clincal diagnosis abtained from
chest radiograph, and labo-
the echocardiographic diag-

nosis.

with pregnancy.' Noncardiac factors, such as re-
duced plasma oncotic pressure and increased capillary
permeability, are often reversible and, despite causing
significant in-hospital merbidity, usually do not re-
quire long-term intervention. Cardise disease causes
pulmonary edema by impalring either left ventricular
contractile function (systolic dysfanction) or filling
(diastolic dysfunction). These two basic abnormalities
differ significantly in their specific treatment and in
on morbidity and mortality. =
‘Unfortunately, routine clinical investigation (e, his-

Results:
Broups were identified by echocardiography: 1) those with
decreased systolic Functian (N = 19), 2) those with normal
systolic function but increased left ventricular mass and
e :

tory, physical ti and chest

phy) frequently fails to discriminate between pulmo-
aty depa caused by sysolc dystuncion, dasol
dysfunction, or isolated noncardiac factors.® Echocar-
diogmphy b « rondRy avaletie dagresic eocadure

" pati
with systolic dysfunction died and one underwent cardiac
transplaniation. Patients with systolic dysfunction required

ton scsived st s kg s -
jen with normal hearts required
Loute tharspy saty. I T5 patents TR,

assessment of ventricular

, and function, as well as valvular

morphology and function. As such, it has become the

pivotal tool for evaluating heart failure and pulmonary
edema in general medical populations.

The intent of this study was to demonstrate the

demmonstrated clinieally unsuspected Bndings, which altered
the long-lerm management In 16,

Conclusion: Because clinical and roeatgenographic find-
imgs do not accurately differentiate patients with respect to
the presence and type of cardiae dysfunction, and because.
these subgroups differ with respect 1a treatment and proba-
bly prognesis, we recommend echocardiography 1o evaluate
all women with pulmensey edema. (Obstet Gyne
eol 1993,81:227-34)

A variety of cardiac and noncardiac

wsefulness of in determining the
etiology of pulmonary edema in s pregnant population
and the impact this information has on the manage-
ment of these patients

Materials and Methods

The study group consisted of 45 prospectively evalu-
ated patients with pulmonary edema admitted to the
obstetric intensive care unit at E. H. Crump Women's
Hospial between January 1, 1986 and December 31,
1991, All had

have been described in pulmonary edema assaciated

of Cordlegy, Deparimani of Mediioe, Universty of Temmessee,
Stemphis

VOL. 81, NO. 2, FEBRUARY 1993

of pulmonary edema.

Patient variables collected on admission included
age, race, gravidity, parity, height, weight, presence of
preecampsia, and serum creatinine level. We per-

TGN 1T

‘“.
= Mabie WC, Hackman BB, Sibai BM. Pulmonary edema associated

with pregnancy: echocardiographic insights and implications for treatment.
Obstet Gynecol 1993; 81: 227-234.
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Therapeutic strategies targeting the endothelial
glycocalyx: acute deficits, but great potentialf

Bernhard F. Becker ', Daniel Chappell?, Dirk Bruegger?, Thorsten Annecke 2,

and Matthias Jacob?

"Department of Physiclogy, Walter-Brencel-Cantre of Experimental Mecdiking. Ludwig-Maximilians-Univarstey, Schillerstrasse 44, 80336 Munich, Germany: 2n 'Clinic of Anesthesiology,
Luewig-Maximilians-Universiy, Manich, Germany
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Damage of the endothelial glycocalyx, which ranges from 200 to 2000 nm in thickness, decreases vascular barrier function and leads to
protein extravasation and tissue oedema, loss of nutritional blood flow, and an increase in platelet and leucocyte adhesion. Thus, its protec-
tion or the restoration of an already damaged glycocalyx seems to be a promising therapeutic target both in an acute critical care setting and
in the treatment of chronic vascular disease. Drugs that can specifically increase the synthesis of glycocalyx components, refurbish it, or

selectively prevent its enzymatic degradation do not seem to be available. Pharmacological blockers of radical production may be useful
to diminish the oxygen radical stress on the glycocalyx Tenable options are the application of hydrocortisone (inhibiting mast-cell degra-

nulation), use of antithrombin Il (lowering susceptibility to enzymatic attack), direct inhibition of the cytokine tumour necrosis factor-a, §
and avoidance of the liberation of natriuretic peptides (as in volume loading and heart surgery). Infusion of human plasma albumin (to main- H
tain mechanical and chemical stability of the endothelial surface layer) seems the easiest treatment to implement. §
= £
Per £
8
1. Introduction i refying on traditional fixation modalties” Though the bincing of
. lectins, antibodies, or cationized ferritin demonstrates the presence
About 70 years ago, the existence of a thin layer of proteinaceous  :  of surface molecules, this does not suffice to preserve the structure
material at the endothelial surface, most likely in vessels, was postu-  ©  and is, moreover, generally performed after fixation, i.e. zfter the col-
lated for the first time in conjunction with the regulation of vascular | Iapse of the glycocalyx.'
filtration phenomena.' Mainly accarding to histochemical and then © A modern technique based on the stabilization of the glycocalyx
chermical analyses, this layer has since been termed the endothelial gly-  ©  with lanthanium ions during fixation with glutaraldehyde recently
cocalyx, and its primary composition has been quite well character- shawed this structure at a dimension of 100—750 nm (Figure 1A and
ized. Foremost, one finds core proteoglycans of the syndecan and :  B)."' This revelation was in line with increasing evidence attributing
glypican families carrying highly sulfated, linear glycosaminoglycan @ 2 considerable physiological role to the zpical endothelial glycocalyx,
attachments (chiefly heparan, chondroitin, and dermatan sulfates), as ! especially in relation to vascular permeability, adhesion of leucocytes
well as receptor-bound hyaluronan.”™* Together, these constituents and platelets, mediation of shear stress, and modulation of inflamma-
form 2 tight and negatively charged meshwork.” However, for many tory processes.”">™ ' In this regard, one must take into account that
decades, any physiological importance of this structure was deemed | the endothelial glycocalyx represents just a basal skeleton, in vivo
to be unlikely, partly due to the fact that it is largely destroyed . interacting intensely and dynamically with all manner of plasma con-
upon conventional tissue fixation and aptically transparent in most stituents and, in effect, forming an endothelial surface kayer (ESL).
light microscopic examinations in vivo and, thus, at best noticezble :  This represents the real physiological principle existing at the interface
only as an ‘exclusion’ zone for erythrocytes in blood-perfused @ between flowing blood and the vessel wall'? and some investigators
vessels.® Furthermore, an anatomical width of merely some tens of have reported the ESL to attain a thickness of =1 pm in certain
nanometres was suggested in first electron microscopic visualizations | vessels.,!"®

* Corresponding author. Tel: 449 89 2180 75380; faxc +49 B9 2180 75378, Email: bifbecker@lrzuni-muenchen de
1 The work was performed 2t Walter-Srendel-Centre of Experimental Megicine, Ludwig-Maximilians-Universicy, Munich, Germany.
Eﬂdotheliai Cel I Published on behalf of the Eurapean Society of Cardiology. Al rights reservec. & The Author 2010. For permissions please emalt: journals permissions@exforcioumnals.org,
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Hano0oJ1ee 3HAYMMBbIE MCCJICIOBAHNA

Nephrol Dial Transplant (1998) 13: 318-325 — —
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EOJ'fgr'na{ Article Transplantation

?Treatment of hypertension in patients with pre-eclampsia: a prospective
parallel-group study comparing dihydralazine with urapidil

iJurgen Wacker!, Petra Werner', Ingeborg Walter-Sack? and Gunther Bastert

'Departments of 'Obstetrics and Gynecology and *Clinical Pharmacology of the University of Heidelberg, Germany

JleueHne runepTeH3un y NAIUEHTOK C MPEIKJIAMIICHEH: MMPOCIEKTUBHOE

B MapaJJIeJIbHBIX TPYNINAX CPABHUTEJIbHOE UCCJICI0OBAHNE TUTHAPAJIA3UHA
U ypanuamnJia

3aknouenue: MOCKOJbKY YPAUIWI CHUKAJI APTEePHAIbHOE J1aBJICHUE

y NAIMEHTOK € Mpe3KJaMIcuen 0e3 cepbe3Hbix mo00IHbIX 3 (heKrToB,

ypanuausi ABJeTCHa 0osiee MPeAnOYTUTEIbHbIM, Y€M JUTHAPATIAZHH.

CHukeHre BHYTPHYEPEIHOT0 JABJICHUS MOXKET ObITh JONMOJHUTEIbHBIM
MOJIOKMTEJIbHBIM 3(P(PeKTOM ypanuau/ia B Je4YeHUH NANMUECHTOK C MpedKJIaMIICuen
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IIpenaparsl /141 Jie4eHUsI O4€Hb BHICOKOI0 JaBJICHUSA
npu OepeMeHHoCTH (0030p)

COCHRANE METHODS

Ypanuaui 10CTOBEPHO JyUllie IUTHAPAJa3uHA
10 CJIeAYHOIIMM KOHEYHbIM TOYKAM:

" ype3MepHasi TUINOTEH3MS,

" OTCJOHMKA IUIAIEHTHI,

" MJIQJIeHYeCKasi CMEPTHOCTD
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= PexoMeHmyeMbIii CITIOCOO MpUMEHEHHUS: ¢ TTOMOIIbio Tiepdy3opa 2 ammyibl 1o S0 mr (10 M)
D6panruina (ypanuauia HCI) ma 30 M 0,9% pacrBopa NaCl = 50 mn
* Havansnas mo3a: 100 mui/g B mepBbie 2 MUH, + BO3MOXKHO, CIAEAYIOIIUE 2 MUH

= Tlommep>kuBaromas go3a: 5—25 mn/da
* MakcumanbHas go03a: S0 Mir/4

* [lIpu noctmwxkenun AJl 170/110 Mm pT. CT. — mepexoj Ha TIepopaIbHbIC MPenapaTsl

Ilepopanvhble npenapamol:

= [locne 20-it Hemenu 6epemeHHOCTH — DOpanTui 1o 1 kamcyne 30 Mr 2 pasa B A€Hb

(MakcumanbHas 103a — 180 mr/neHs)



MexaHu3M AeUCTBUS Ypanuauniaa

LlenTpajabHbIn 3 PexT
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CHWXXeHue cucTonuyeckoro
Taxukapaus TOK KpOBM B noykax W ANACTONMNYECKOro apTepuanbHOro AaBreHus




Biausinue Ha BHyTpu4yepenHoe aapjiaenue (BU)
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P
% 0% —
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B S -4%
Yepes 3 MUH Yepes 10 MuH
NocCJ/jie UHbEKIMU  I0C/Ie UHbEKL U

"  Vpanuawi: B/B MHBEKIUA 2 MI/KT, 3areM uHdy3us 0,5 Mr/kr
* Hudenunun: B/B uabekims 0,01 mr/kr, 3ateM nHdy3us 0,002 mr/kr
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Our Founding Mission —
Conquering Cerebral and Cardiovascular Diseases

KpuTepuy CKpMHMHIa BHYTPHYEPENHBIX COCYI10B

y OepeMeHHBbIX ¢ BBICOKMM PHUCKOM
HAJIMYMA BHYTPUYEPENMTHOM AHEBPHU3MBI

* XpoHHYECKas apTepUATIbHASA TMIIEPTEH3MS
(160/110)/T'unnepronnyeckas 00J1€3Hb
" [lepeOpoBackyJisipHasi MaTOJOTUSA B AaHAMHeE3e

= Bospacrt > 40 aer
= [lepeOpoBacky/ispHas MATOJOTUA B CEMbe !

= JecranuoHHasi apTepUaIbLHAA THNIEPTCH3US | beyond the cutting edge
= Oxupenune - UMT > 25 G,

(mo nannbiM National Cerebral and Cardiovascular Center, Suita, Osaka, 2009)
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