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Bio econosnozo peoakmopa
[laHOBHI KONETH!

JlackaBo IPOCUMO 110 APYTOTO BUITYCKY KYpHAITY YKpPaiHCHKOTO JIIKPCHKOTO TOBApUCTBA
[TiBHiuyHOT AMepHKH - «JlikapchKuii BICHUK». YKpaiHO-aHTJIOMOBHUH «JIiKapchKUi BiICHUK»
CHPSIMOBAaHUI Ha OJIHY Taly3b JIKyBaHHS 00 JOPYYUTH OaraToAnCUUIUTIHAPHUM
MDKHApOJHUM YMTadaM yHiKajibHe, (haxoBe, KIHIYHE JHKepedIo.

[MocriitHO OLIHIOEMO CTHIIb BUJAHHS 3 METOIO €(pEKTHBHOTO PO3IIOBCIO/KEHHS HAYKOBO-
NPaKTUYHHUX MEIWYHHUX JaHHX Ha Oaro HacelneHHIo yuTadiB. Jlane uncio «Jlikapcbkoro
BiCHHKa» MICTHTH pedepoBaHi CTaTTi PO YHIKaIbHI BUIIAIKH, a TAKOXK OpUTiHAJBHI
JOCIIIDKSHHS Ha TeMH HEBPOJIOTii, JOIIOBHEHI KOPOTKUM OTJISIOM KHHTH Y KPaiHCHKOTO
nepeknany: @penska Herepa Atnmac anaTomii moamaw, 4-te Buganas, @axosuii Bum, Ta 100
piuHoto ictopiro Ykpaincekoro Jlikapcekoro Tosapucrsa (VJIT) JIbBoBa YkpaiHchkoro ta
HOBMHaMU. B 11boMy 4HCITi 3aCTYCOBEHO HOBUI BUJI 3BITYBaHHS NOCITIDKEHHS. «JlikapCchKuii
BicHUK» 4.157 — 11e o€ AHEHHSI 3yCHIIb BU3HAYHUX SIK 1 HOBUX aBTOPIB Ta YICHIB PEIKOJIETII.

CroniBaemocs, 110 e BUuIyck «JIikapchbkoro BiCHHKa» JOLUIBHAN 1 Oye Bam kopucHuM y
Ballii mociy3i xBopuM. UekaeMo Ha Ball BIAT'YK Ta IUPO UPO 3anpouryemo Bac o
cniBnpani! «Jlikapcekuii BicHUK» 4.158 Hariniene Ha TeMu Tpamarodiorii.. Enexrponuii
KOJIbOPOBUM BHJI IIETO BICHHKA 3HAXOAUTHCS Ha WWW.UMana.org

From the Editor — in — Chief
Dear Colleagues!

Welcome to the second issue of the revised Journal of the Ukrainian Medical Association of
North America, JUMANA. This Ukrainian-English issue of JUMANA focuses on a single
specialty to provide its multi-specialty, international readership a unique, professional
Ukrainian - English clinical resource.

The style of JUMANA content is continuously reassessed and refined with intent to most
effectively share practical academic medical information for the benefit of those in our
readership’s care. This issue includes peer-reviewed reports of selected cases and original
research in neurology, as well as a brief review of the Ukrainian Translation of Frank Netter's
Atlas of Human Anatomy, 4th Edition, Professional version and report of the 100-year history
of the Ukrainian Medical Association (UMA) in Lviv. JUMANA 157 trials a new format for
reporting original research and represents the collaboration of diverse, globally distinguished
as well as new authors and editors. The color e- version of this issue is on www.umana.org

We hope you find the new JUMANA enriching to your care of patients and warmly welcome
your feedback and collaboration! JUMANA 158 will focus on trauma.
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Bumaiok Ts)KKOT HEOHATAIBHOT TNEPTOHIT: MPUYUHU Ta HACHTIIKA

T. Jlimginuyx

Ozna0u 6unaoxy

Case Report

BUITAIOK TSI)KKOI HEOHATAJIBHOI I'lMIEPTEH3II:
IPUYNHU TA HACJILIKHA

Tersana JlitBinuyk, Kpucropup Tamn, Terssna BacuineBa k.M.H.
Kadenpu Ileniarpii npu mikosti MEAUIIHHNA
VYuiBepcutery Hayku 3nopoB’s «Tekcac Tek», Amapuio, Tekcac 79106, CIITA

A CASE OF SEVERE NEONATAL HYPERTENSION:
CAUSE AND CONSEQUENCE
Tetiana Litvinchuk MD, Christopher S. Todd MD, MS,

Tetyana L. Vasylyeva MD, PhD
Department of Pediatrics, School of Medicine,
Texas Tech University Health Science Center, Amarillo, TX 79106, USA
e-mail: tetyana.vasylyeva@ttuhsc.edu

CuiBnpans:

VsBa i po3pobka mociipkeHHs yu TeMu: TB
36ip ganux: TJI, TB, KT

Posrnsn i oorosopenns ganux: TJI, TB, KT
IouaTkoBuit pyxonuc: TJI

Heooxinuuii nepermsin: KT, TB

OcHoBHi ckapru: Pizko mninBuiieHui
apTepisuibHUH  THCK  (TimepTeHsis) y
HOBOHAPOJDKECHHOTO.

Icropis: Xionmunk sikoro HazBaiau «bX»
HapoauBCs Ticiasl Heyckimamgaenoi 40 4/7
THKHIB BariTHOCTI y 3BHYAHUX
BariHaJbHHUX IOJIOTaX 3 Baror 3.29 Kkr Bix
20-piyHOT TIEpBOPOAHOI €BPONEHKH TPYHH
kpoBi O+ ta 0e3 peakiii Kym6ca. Xmomank
cnoyaTky OyB »KBaBWH, aje B 5 XBWIMH
PO3BHHYJINCH JHMXajlbHA HEIOCTATHICTH 1
Opaukapisi, moTpedyBaB BIDKUBIICHHS. 3a
mkanoto Amnrap otpumaB 8 3a 1 xB., 0 32 5
XB., 532 10 xB., 1 8 3a 15 xB. *uTTA. «pH» 3
ITyNOBHHO1 BeHU: 7.226.

ITicnis mouarkoBoro BimkuBieHHS bXK
MIEPEeBEICHO Y BIIMITCHHS 1HTCHCHBHOTO
JiKyBaHHS A1 HoBOHapoxkenux (BIJI-H)
Ha TMOJANbIIMKA JOINISAJ HEOHATaIbHOTO
NPUTHIYEHHS, JMXaJbHOI HEJIOCTAaTHOCTI,
MOXIIMBOTO CeICHCy Ta TinmepreHsii. Bin
NoTpeOyBaB MITYYHY BEHTHIISLIIO JIETEHb Ha
5 roauH, notiM OyB eKCTyOOBaHMI i IHUXaB
KIMHATHUM  TOBITpSIM.  ApTepisiapHHAN
KpOB’stHUM THCK OyB B Mexax 94-114 wHan

Contributions:

Study conception and design: TV

Data acquisition: TL,TV,CT

Data analysis, interpretation: TL, TV, CT
Manuscript drafting: TL

Critical revision: CT, TV

Chief complaint: Severely elevated
arterial blood pressure (hypertension) in a
neonate.

History: A boy named “BJ” was born at
40 4/7 weeks with a birth weight of 3.29
kg from uncomplicated pregnancy by
vaginal delivery to a O+ Coombs negative
20-year old Caucasian primigravida. The
boy was vigorous initially, but at five
minutes, he developed apnea and
bradycardia and required resuscitation. The
Apgar scores were 8 at 1min, 0 at 5 min, 5
at 10 min, and 8 at 15 min. The venous
cord blood pH was 7.226.

After the initial resuscitation, BJ was
transferred to the neonatal intensive care
unit (NICU) for further management of
neonatal depression, respiratory distress,
suspected sepsis and hypertension. He
required mechanical ventilation for 5 hours
and then was extubated to room air.
Arterial blood pressure ranged 94-114 over
74-90 mmHg, which is significantly above
the normal blood pressure range for
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A case of severe neonatal hypertension: cause and consequence

Tetiana Litvinchuk

74-90 MM pT. CT. - 3HAYHO BUIIEC HOPMHU Y
HOBOHapo keHHX. JlabopartopHi mocmian
BHUSIBIUIM TIIBHIIEHUN pPiBEHb aKTHBHOCTI
peHiHy B Iuasmi kpoBi 149 Hr/mu/ron
(nopma 2-35 Hr/mn/ron), anbroctepony 812
ur/mn (mopma 5-102 wur/mn), Ta HU3BKUN
piBEHb  AHTHOTCH3IH  IMEPETBOPIOIOYOIO
depmenty (AIID) 7 onunuup/a (Hopma 18-
90 OJIMHHMIIB/T). Bucnimu THIITHX
mabopaTOPHUX MOCTiKEHb 1 eHTTeHOTpaMa
TpynHOI  KIITKH  OynM  HOpPMAJbHI.
Exoxkappmiorpagis ~ BHUsABWIA  HE3HAYHY
rimepTpodiro JTiBOro MUTyHOYKA Ta MOMIPHO
BiKpHUTHI apTepisTEHIHA TIPOTIK.
MarsitHO-pe3oHancHa Tomorpadis (MPT)
TOJIOBU nokasasa nepudepiiHui
KPOBOBWJIMB B MAUISHIN 3aJHBOI YEPEIHOT
aMKH Oe3 rigponedanii. Ha HupkoBomy
V3] Homnepa Ta Komm'rorepHi
tomorpadiuni anriorpadii (KTA) Hupku
Oynu HOpMasbHOTO PO3Mipy (IpaBa HHpKa
4.7x2.2cm, miBa Hupka 4.6x2.3cMm) 3
piBHOMIpHHM  KpoBomoctadaHHsM  (Puc.
1A). o mowarky imm BX orpumysas
PO3YMHH KPUCTANOIMIB BHYTPIIIHEOBEHHO, 1
aMIIIIIIH Ta TCHTAMIIH Ha MPOTA3i JBOX
JIHIB JI0 TIOBHOTO BWKJIIOYEHHS IiJ03pH
CeICucy. AmutofiniH, TUIPOJIA3iH,
KanTompin i yaberoson OynM MpU3HAYEH]
JUIA JiKyBaHHS TiMepTeH3ii 3 MiHIMaIbHUM
o cepemHiM edektoM. Paxysanoch, 1m0
rinepTeH3isi BHHUKJIA BHACIIJOK BCTABJICHHS
KaTeTepiB B ITyITIOBUHHY apTEPil0 Ta BEHY.

BX BuiimoB jomoMy, KoM — piBEHb
KpOB’SIHOTO THCKY cTaHOBHB 80/40 MM pT.
CT. TIPH YCTHOMY NPHUHUMAHHIO KaITONPiIy
0.5 mr mo 8 roxuH Ta mabetonomy 1.5 mr
10 8 TOJIVH. CrnocrepexxeHHs
MPU3HAYAIUCh 3 JUTSIYUM KapIioJIOrOM,
HE(PPOJIOTOM Ta CHAOKPHHOIIOTOM.

Xoua 0aThKH JOTPUMYBAIKCH JTIKYBaHHSA, Y
Billl JBOX MIiCAIiB BiH TIOBEpPHYBCh B
TeiATpUIHE BiUTIJIEHHS IHTEHCUBHOT
Teparnii 3 KpoB’stHUM TUCKOM 150/67 MM pT.
CT. BWSBJICHUM Ha  OOCTeKEHHIO Y
HedposoTiyHii KIiHiN. Bymm mpoBexneHi
moBTopHi ooctexenns Y3/] Homnepa i KTA
(Puc. 1B).

neonates. Laboratory studies revealed an
elevated level of plasma renin activity
(PRA) 149 ng/ml/hr (normal newborn
range 2-35ng/ml/hr), aldosterone 812 ng/di
(normal range 5-102ng/dl), and low level
of angiotensin converting enzyme (ACE) 7
units/L  (normal range 18-90 units/L).
Outcomes of all other laboratory tests were
negative. Chest X-ray was normal.
Echocardiography revealed mild left
ventricular hypertrophy and a moderately
patent ductus arteriosus (PDA). Cranial
magnetic  resonance imaging (MRI)
showed a posterior fossa hemorrhage
peripherally but no hydrocephalus. Renal
Doppler  ultrasonography  (US) and
computed  tomographic  angiography
(CTA) were negative with normal sized
kidneys (right kidney-4.7x2.2cm, left
kidney 4.6x2.3cm) and equal blood flow
(Figure 1A). BJ received intravenous
crystalloid fluids until he was able to take
food by mouth, and was treated with 2
days of ampicillin and gentamicin until
sepsis was ruled out. Amlodipine,
hydralazine, captopril, and labetolol were
given for hypertension with mild to
moderate effect. Hypertension was thought
to be secondary to umbilical arterial and
venous catheter placements.

BJ was discharged home when the blood
pressure was controlled at the level of
80/40 mmHg with oral Captopril 0.5mg
per every 8 hours and labetalol 1.5mg
every 8 hours. Outpatient follow-up was
planned with  pediatric  cardiology,
nephrology, and endocrinology.

Although parents complied with the
treatment regiment, at the age of two
months old “BJ” was hospitalized in the
Pediatric ICU with blood pressure of
150/67 mmHg diagnosed during a follow
up visit in nephrology clinic. Doppler US
and CTA were again performed (Figure 1
B).

JUMANA
Vol. 53, No. 1 (157)

Jikapcoxuii gicnux

Pix 53, u. 1 (157)



Bumaiok Ts)KKOT HEOHATAIBHOT TNEPTOHIT: MPUYUHU Ta HACHTIIKA

T. Jlimginuyx

Pucynox 1A

Pucynox 1A. KTA moka3ye piBHOMipHE
KPOBOIIOCTaYaHHS.

Pucynok 1b

Pucynok 1b. KTA npaBa HupKa 3MeHIIeHa
B po3Mipi, TOraHe KpOBOIOCTaYaHHS,
CTEHO3 HMPKOBOI aprepii (TeMHa cTpiika).
JliBa Hupka 30inplieHa B po3Mipi 3
HOpPMaJbHMM  KpOBOIIOCTAQ4aHHAM  (SICHa
CTpiNIKa).

®@iznuHmii orasa npu nocrymiendi 'y BLJI
- giteii: XJyomumk MaB  HOPMAaJIbHUH
30BHIIIHIA BuUrIsAsx Ta Bary 5.1 kT,
TemnepaTtypy Tina 99.4 @, mymsc 144,
IUXaTbHUH pUTM 42, KpOB’SHUH THCK
150/67 MM pt. cT. Iame  ¢iznune
oOcTexxeHHsI 0YII0 y MeKaX HOPMH.

Judepenniiinmii nisrnos:

HupkoBi mnpuumam: TpoMOOEMOOIII3M,
CTEHO3 HHUPKOBOI  apTepii, KOapKTaris
aopTH, TpoM0OO3 HUPKOBOI BEHH, HUPKOBI

Figure 1A

Figure 1A. CTA shows equal blood
supply.

Figure 1B

Figure 1B. CTA. Right kidney reduced in
size, poor blood supply, renal artery
stenosis (dark arrow). Left kidney enlarged
in size with normal blood supply (light
arrow).

Physical exam on Pediartic ICU
admission: Physical examination revealed
a well-nourished normal appearing boy
with the following vital signs: weight-
5.1kg, temperature 99.4 F, heart rate 144,
respiratory rate 42 rpm, blood pressure
150/67 mmHg. The rest of the exam was
normal.

Differential diagnosis:

Renal causes: thromboembolism, renal
artery stenosis, coarctation of aorta, renal
vein  thrombosis, renal  anomalies,
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A case of severe neonatal hypertension: cause and consequence

Tetiana Litvinchuk

BaJy PO3BITKY, MOJIKICTO3 HUPOK, TOCTPUMA
TYOYISIpHUN HEKPO3.

SITporeHHi: TIIFOKOKOPTIKOWIW, JOMaMiH
(abo iHmi mpecopu), KodeiH, Oib,
30y/KeHHS, IOPYIIEHHS BHYTPIIIHHOTO
OayaHCy piIMHM Ta HATPIlO, BIIMiHA JIIKIB.

Hesponornyni: BHYTpIIIHbOYEpEITHA
TinepTeH3isi, CyI0OMH, KPOBOBWJIMB B MO3TY.

EnpoxkpunHi: rinepaabI0CTEPOii3M,
BpO/DKEHA  Timepruiazisi  HaJHUPHHKIB,
TinepTipoiTi3M.

HoBoyTBopenHs: HeBpoOiacroma, Bimmc
IyXJIMHA, (heoXpOoMOoLITOMA.

OO0cTeskeHH: 3araJIbHUN aHai3 KpoBi
HOpMAITbHU, CCYOBHHA 9 MT/UT, KpeaTHUHIH
0.38 mr/mn, piBeHb akTUBHOCTI peHiny 231.2
Hr/Mu/ron (HopMma ams 1-12 micsmis 2.4-37
ur/mi/ron). Ansgocrepon 1169 ur/mn
(ropma 6-179 ur/mr), AII® 42 onuauIB/ I
(mopma 18-90 ogmauUIE/M). AHAM3 cedi
HOpPMAaJIbHUM.

KT romoBu ©0e3 KOHTpacTy IOKazaia
HasBHICTh Tifgpouedanii ex vacuo 3a
BiJICYTHOCTI o0cTpyKIit abo
KOMYHIKaIliiHOi Tiapouedainii. Bussnenuit
paHilie KpPOBOBWJIMB 33JHBOI YeperHoi
SIMKH PO3B’S13aBCSI.

Exokapmiorpama He  BHSBWIA  O3HAK
JIBOIITYHOYKOBO1 TinmepTpodii.

V3]l HUpOK TOKa3aJo IO 3a PO3MipoM
npaBa HUpKa 4.7x2.2 cM, a jiBa 6.6x5.2 cM 3
o3Hakamu rigponedposy. JliBa Hupka Oyna
Ha J[BA CTAHNAPTHUX BIIXUIICHHS OLIBIIO0
HDK HOpMa. Bepmiok cepeaHbpoi MIBHIKOCTI
KpPOBOTOKY J1iBO1 HUpKOBOI aprepii — 0.41
M/c (HOpMa) a TpaBoi HUPKOBOI apTepii — 2-
2.3 M/c - 03HaKa CTEHO3y HUPKOBOI apTepii.

IToBropna KTA 3 KoHTpacTOM BHSBHIIA
CTEHO3 TpaBoi HUPKOBOI apTepii Ta morane

polycystic or dysplastic kidneys, acute
tubular necrosis.

latrogenic: glucocorticoids, dopamine
(and other pressors), caffeine, pain or
agitation, fluid and sodium disturbances,
drug withdrawal.

Neurological: intracranial hypertension,
seizures, intracerebral hemorrhage.

Endocrine:
congenital
hyperthyroidism,

hyperaldosteronism,
adrenal hyperplasia,

Neoplastic: neuroblastoma, Wilms tumor,
pheochromocytoma.

Evaluation: Normal complete blood count
(CBC), blood urea nitrogen (BUN) 9
mg/dl, creatinine 0.38 mg/dl, plasma renin
activity (PRA) 231.2 ng/ml/hr (normal
range for 1-12mos  2.4-37ng/mi/hr),
aldosterone 1169 ng/dl (normal range 6-
179 ng/dl), ACE 42 units/L (normal range
18-90 units/L). Urinalysis was normal.

CT of the brain without contrast showed
hydrocephalus ex vacuo but no obstruction
or communicating hydrocephalus. The
posterior fossa hemorrhage present in
NICU had resolved.

Echocardiogram was normal, no evidence
of left ventricular hypertrophy.

Renal US measured the right kidney at
4.7x2.2cm. Left kidney was 6.6x5.2cm
with mild hydronephrosis (2 SD larger
than normal). The left renal artery mid
peak velocity was normal at 0.41m/s. The
right renal artery mid peak velocity was 2-
2.3m/s, indicative of renal artery stenosis.

Repeat CTA with contrast revealed right
renal artery origin stenosis and a poorly
perfused right kidney that was markedly
reduced in size on comparison to prior

KpPOBOIIOCTaYaHHS TIpaBoi HHUPKH, SKa
3Ha4YHO 3MEHIINIIACh y po3Mipy
JUMANA
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Bumaiok Ts)KKOT HEOHATAIBHOT TNEPTOHIT: MPUYUHU Ta HACHTIIKA

T. Jlimginuyx

BIIOPIBHEHHIO 3 TOMEPETHUM OOCTEKCHHSIM
(dirypa 1b). Jlira Hupka 30imbIIHAIACH 10 6
cM. [HIIi BHYTPIIIHBO-YEPEeBHI CYIUHH OyIH
MEHIIOro  KajiOpy 1o  3piBHAHO 3
MOTIEPETHIM OOCTEIKECHHSIM.

AHaJi3 JaHuX, OOTPYHTYBAHHS NifITHO3Y:
lnmepreHsis 'y  HOBOHApOJDKEHHX  Ta
HEMOBJISIT IEPLIEPSTHO MOXOIUTH 3 HHUPOK.
Creno3 HupkoBoi aprtepii € B 20% Ttakux
BUIIAJKIB, MOXE Oyt BHACIIIOK
¢iopom’sizeBoi  mucmaszii (PMJ) 1 3
3HAQYHHUM TOLIKOKCHHSIM HUPKOBUX CYAHH.
[igpumennii piBeHb AaKTHBHOCTI pEHIHY
IUTa3MH 1 aJbJAOCTEPOHY, 1 HU3BKHUN piBEHB
All® Bka3yloTb Ha HEIYry HHUPKOBHX
cyauH. Y3/ HUPOK 1 4epeBHOI NOPOKHUHU
HepIIopsiiHi cnocoou HepeBipEHHIO
HOBOHApOJ/DKEHUX Ta HeMoBiAT. Y BXK e
BUSIBIJIO 301NIBIICHHS JIIBOI HUPKHU 3 JIETKUM
rinponedpozom. Komsoposuii Y3/ domiep
MOKa3aB BHCOKY CEpeAHI0  IIBUAKICTh
KpPOBOTOKY Y TIpaBiii HUpKoBiif aptepii. KTA
BHSIBIJIA CTEHO3 IIei aprepii, 3 HAHOUIBIIO0
BiporimHicTiO BHaciqok OM/JI.

JlikyBannsa: BX cnouatky oTpuMyBaB
HIKapAMIIH  KpamneJbHO  TUTPOBAHMMH
J103aMH, 11100 3HU3UTH CUCTOJIIYHUH THCK JI0
90 MM pT. cT. YCTHI 1031 Oynu 30UbILeH] -
nmabetonony mo 10 mr mo 8 rommH, i
KanTONPHILY 10 5 MT IO 8 TOJHH.

Bucainu Ta o6roBopenns: bBX Oys
nepeBejIeHnii [0 LEHTPY Ha  I[paBy
He(peKkTOMilo, Ta 3roJloM He TOoTpeOyBaB
JIKIB TPOTH IMJIBHIIEHOTO KpPOB’STHOTO
THUCKY.

Kinpkicts BUIIAJIKIB HEOHATaILHOT
rimepreHsii  3aJeKUTh  Bil  KJIIHIYHOT
cutyarii. Y  3J0pOBHX  JOHOUICHHX

HEMOBJISIT TINEPTEH3isl 3ycTpidaeThes ayKe
pizko 3 wacrororo BumankiB 0.2% [1]. ¥V
HEMOBJAT, sKi 3Haxommwmucek y BIJIH
4acToTa BHITAJKIB BHUIA 1 ckiamae Big 0.7%
10 3% [2-6]. YnHHUKH rimepTensii y THX B
BIJIH BKiTfOUaloTh paHHUH TecTaIliifHAN BiK
i HH3BKAa Bary Tpd  HApOHKEHHI,
BUKOPHCTAaHHS ITyIIKOBOTO apTepisuIbHOTO

study (Figure 1B). The left kidney was
enlarged to 6cm. The other intra-
abdominal vessels were generally small in
caliber when compared with the prior
study.

Data analysis confirming the diagnosis:
Hypertension in newborns and infants is
primarily of renal origin. Renal artery
stenosis accounts for 20% of the cases and
can be secondary to fibromuscular
dysplasia (FMD) where there is significant
renal vessel disease. Elevated levels of
plasma renin activity and aldosterone, and
low levels of ACE are suggestive of renal
vascular disease. Renal / abdominal
ultrasonography is the preferred screening
test in neonates and infants with
unexplained hypertension. In BJ, this
showed a large left kidney with mild
hydronephrosis. Color Doppler flow
ultrasonography revealed a high velocity in
the right renal artery. CTA showed right
renal artery stenosis, with the most likely
cause being FMD.

Treatment: BJ was initially managed with
a nicardipine drip to titrate the systolic
blood pressure to 90mmHg. Oral doses
were increased: labetolol to 10mg orally
every 8 hours, and captopril to 5mg orally
every 8 hours.

Results and Discussion: BJ was
transferred to a tertiary center and
underwent right nephrectomy, and was
then  weaned off antihypertensive
medications.

The incidence of neonatal hypertension
varies depending upon the clinical setting.
In otherwise healthy term infants,
hypertension is uncommon: the reported
rate is 0.2 % [1]. In overall infants
admitted to a NICU; the incidence is from
0.7 % to 3% [2-6]. Risk factors for
hypertension in patients admitted to the
NICU include early gestational age and
low birth weight, use of umbilical artery
catheters and specific diseases, for
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A case of severe neonatal hypertension: cause and consequence

Tetiana Litvinchuk

Karerepa, i IeBHI HeyTH - OpOHXOJIeTeHEBA
JIUCIUTA3isl, XBOPOOU cepIls, MOIIKOKCHHS
HUPKH.

CreHo3 HHUPKOBOI aprepil € pinkicHOIO
NPUYMHOIO TilepTeH3ii B HOBOHAPOKEHHX.
Xoua ®M/] craHOBUTH OLIBLIICTH NPUYHH
CTEHO3Yy HUPKOBOI apTepii B JUTHUHCTBI - Lie
PiKO 3HAaXOIUTHCS B HOBOHAPOIKECHUX.
OM/I € He3amanbHa, HEATEPOCKIEPOTHYHA
Hexyra, SKa MOXE HPU3BOOUTH  JIO
apTepisUIBHOTO CTEHO3y, AaHEBpPHU3MY Ta
po3IapyBaHHA CyJUH HEBiZOMO{ €TiOJOTii.
Haituacrime mOmIKOIKYIOTECS HHPKOBA Ta
BHYTpIIIHA CcoOHHa aprepii. Haifigacrime
3aXBOPIOBAHHS MPOSIBISIETHCS TilIEPTEH3IENO,
TPaH3UTOPHOIO ILIEMIYHOIO aTakow, Ta
incynapToM [7]. OIHOCTOPOHHS HHUPKOBA
ilIeMist MiABUIYe BHUJAHHS PEHiHY, SKUN
MIPUCKOPIOE TIEPETBOPEHHS aHTi0TeH3MHY | B
anrioTeHsuH Il 1 migcwioe HaJTHUPKOBE
BUBUIBHEHHS aJbJOCTEPOHY. Y HACHIJKY €
3HAYHE aHTIOTEH3MH - COPUYMHHE 3BYXCHHS
CYIVMH, aJibJIOCTEPOH-IHAYKOBaHa 3aTpHUMKa
HATpil0 1 BOJW, 3OINBIICHHS AaKTHBHICTH
CHUMIIaTUYHOI ~ HEpBOBOI  CHCTEMH, Ta
BHYTPIIIHBO HUPKOBOL KOHIIEHTpaIlii
MPOCTarJIaHAMHIB 1 OKCHIy a30Ty. B kiHmi,
HAaCTa€ HUPKOBO-CYIMHHA TiMepTEH3is.

Iudposa Biniimenna anriorpagis (LIBA) €
30JIOTUM CTaHJIAPTOM JUIsl  JISSTHOCTHUKH
CTeHO3y HHUpPKOBOi aptepil. OmHak, depes
BTPYYaJbHICTE i€l TPOUEaypH, pi3Hi
HEBTPYYallbHI CIIOCOOW BHSBICHHS CTEHO3Y
HUPKOBO{ apTepii 3aCTOCOBYIOTBCHA, fAK 1
ynbTpa3BykoBa norieporpadis, KTA i MP-
anriorpadis (MPA). Jlomtepose Y3]1 Moxe
HaJlaTh 300pa)KeHHs HUPKOBUX apTepiil Ta
OLIHUTH MIBHAKICTh KPOBOTOKY 1 THCKY
curHaiiB. KTA mMpoko BUKOPHUCTOBYETHCS
B JISTHOCTHUIIl CTEHO3Y HHMPKOBOI aprepii i
Mae JoOpY TOYHICTH BUSIBICHHS 3BYXKCHHS
TOJOBHUX HHUPKOBUX aprepii [7-9-8]. Lle
Hajla€ MBHUIKE 300paxeHHs o0'emy 3
BHCOKHMM ITiJIBUIIICHHSAM KOHTPACTIHHOCTI
CYIMHOI NOPOXHUHU. Bucoka npocroposo-
pPO3IiTbHA  3IATHICTH YYyJOBO  BUSBIIIE
HHUPKOBI apTepiil, a Takox OiuHi TiTKH. 3BIT
OJIHOTO JIOCIHI/DKEHHS MOBIIOMIISUIO  TPO

example bronchopulmonary dysplasia,
cardiac disease, and renal injury.

Renal artery stenosis is an uncommon
cause of neonatal hypertension. Although
FMD accounts for the majority of causes
of renal artery stenosis in childhood, it is
rarely diagnosed in neonates. FMD is a
noninflammatory and nonatherosclerotic
disorder that may cause arterial stenosis,
aneurysm, and dissection of unknown
etiology. The most commonly involved
arteries are renal and internal carotid
arteries. The most common manifestations
are hypertension, transient ischemic attack,
and stroke [7]. Unilateral renal ischemia
initiates an increased secretion of renin,
which accelerates the conversion of
angiotensin 1 to angiotensin 1l and
enhances the adrenal release of
aldosterone. The result is profound
angiotensin-mediated vasoconstriction,
aldosterone—induced sodium and water
retention, as well as increased sympathetic
nerve activity, and intrarenal prostaglandin
concentrations, and nitric oxide
production. These ultimately lead to
renovascular hypertension.

Digital subtraction angiography (DSA) is
the gold standard for the diagnosis of renal
artery stenosis. However, because of the
invasive nature of this procedure, various
non-invasive imaging methods have been
applied to detect renal artery stenosis
including Doppler ultrasound, CTA and
MR-angiography (MRA). Duplex US can
provide images of renal arteries and assess
blood - flow velocity and pressure
waveforms. CTA is widely used in the
diagnosis of renal artery stenosis and has
good diagnostic accuracy for stenosis of
the main renal arteries [8-9]. It permits
rapid volumetric acquisition with high-
contrast enhancement of the vessel lumen.
The high spatial resolution provides
excellent visualization of the renal arteries
as well as side branches. One study
reported a 100% diagnostic accuracy of
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T. Jlimginuyx

100% misrHOocTHYHY TouHicTh KTA 'y
BHUsBJICHHI HUpKOBUX ®PMJI romoBHOi abo
nomatkoBoi aprepiit [10,11]. ITepeBaru KTA
Haja aHriorpadiero e 1 HEIHBa3WUBHICTS,
e(eKTUBHICT Yacy 1 BapTOCTi, HU3BKHUH
BIZICOTOK YCKJIaJHEHb, 300pa)KeHHS 11032
CYJIMHHHUX aHATOMIYHHX CTPYKTYP, TaKUX SIK
HUpKOBa IIapeHxima, 1 300paKeHHS He
TUIBKU MPOCBITY apTepii, aje i apTepisuibHOT
crinku. {06 yaukTH Benwmki no3u (10 m3B)
pamisuii KTA, MPA moxe OyTu Kparmmm
CIoco0OM paHHOTO BHWJISBJICHHS CTEHO3Y
HUPKOBOI apTepii y mireit (12). Ane 3 MPA
€ MOXIIMBOCTI YCKJIameHHs [ anonuHitoM —
TOOTO HEPpOTeHMIT cUCTeMHUH (HiOpo3.

[NepopsimHuM  JIIKOM TinpTeH3il CTEHO3Y
HHUPKOBOI aprepil - ue inruoutop AIl® abdo
0JI0KaTOpU aHTI0TEH3WHOBHMX DELEINTOPIB 3
NOJATKOM TIA3HIHUX CEYOTiHHUX JIIKIB,
SKII0 HOPMAQJIBHUH THCK HE JOCATA€THCS
TIpH JTIKyBaHHI OJHUM JIIKOM. SIKIIO THCK Ha
Jajgi BUIIE HOPMH, MOXKHAa IpU3HAYATH
ONOKAaTOpW KaNbIieBUX KaHAIiB 1 Oera-
Oomokaropu. HemaBHiI HaHHI pagiTh, IO
0allOHHA aHTIOIUIACTHKA TaKOX MOXKe OyTh
e(eKTUBHOIO Y JIIKYBaHHI CTEHO3y HUPKOBOT

aprepii (8).

KaruoBi BucHOBKH: Mu  3BiTYyEMO
HE3BUYAWHUI BUIIAJOK 3BYKCHHS HUPKOBOT
aprepii 3 KJIIHIYHUM IIPOSIBOM ITiABUIIEHOTO
apTepisUTFHOTO THUCKY 3 TEPIIOTO JHS XKHUTTS
HOBOHapokeHoro. [TogaTkoBi 00CTE)KEHHS
aupok (Y3 Hopnepa ta KTA) Oymm y
Mexxax  Hopmu.  Crilfika  rimepreH3is,
HEe3Ba)KAafodi Ha BiANOBigHE JIKyBaHHSA,
BHMarania MIPOBEACHHS TIOBTOPHOTO
oocrexxennst Y3/ [omepa ta KTA, ski
BUABWIN  3BY)KEHHS IIpaBOl  HHUPKOBOI
aprepii, MOXKJIMBO BHACIiIOK (iOpomsizeBol
muctiasii (OPMJ1). 3ByKeHHS HUPKOBOI
aprepii MOXe IMOrIpIIyBaTHCh MOCTYIOBO Y
HOBOHapokeHNX. HeoOXimHO crocTepiratu
Ta TIOBTOPIOBATH HEOOXimHI OOCTeXEeHHS
HOBOHAPOKCHUM 3 HEBUSICHUHUM
i IBUIIICHUM apTepisIbHAM THCKOM.

JlireparypHi xxepena / References

CTA in the detection of renal FMD of
either main or accessory arteries [10, 11].
Advantages of CTA over angiography
include non-invasiveness, time and cost
efficiency, low complication rate,
demonstration of extraluminal anatomical
structures such as renal parenchyma and
the visualization of not only the arterial
lumen but also the arterial wall. To avoid
the large dose (10 mSv) of radiation (12),
MRA might be preferable to CTA in
pediatric population in suspected renal
artery stenosis screening. However. MRA
presents risks of Gadolinium, namely
nephrogenic systemic fibrosis.

The initial drug of choice for hypertension
due to renal artery stenosis is an ACE
inhibitor or angiotensin-receptor blocker,
and adding a thiazide diuretic if goal blood
pressure is not obtained with monotherapy.
If blood pressure remains higher than goal,
calcium channel blockers and beta
blockers can be added. Surgical correction
could be therapeutic. Recent data suggests
that balloon angioplasty may also be
effective in the treatment of renal artery
stenosis (8).

Key points: We are reporting an unusual
case of renal artery stenosis presenting
with hypertension in the first day of life of
a newborn. Initial imaging studies of the
kidneys--US Doppler flow and CTA---
were normal or inconclusive. Recurrence
of hypertension, despite adequate anti-
hypertensive meds, prompted re-evaluation
of the patient with repeat Doppler US and
CTA which confirmed right renal artery
stenosis, most likely due to fibromuscular
dysplasia (FMD). Since renal artery
stenosis in the newborn may be an
evolving process, one should maintain a
high index of suspicion, monitor the
patient closely, and potentially repeat the
appropriate imaging studies in cases of
unexplained newborn hypertension.
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AUTISM IN A PREMATURE CHILD
WITH PERINATAL ENCEPHALOPATHY
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National Academy of Medicine of Ukraine
14 Revolution Street, Kharkiv, Ukraine 61002

e-mail: nat_gm@ukr.net

OcHoBHI ckapru: 37 MiCSYHUH XJIOITYHK 3
MOPYLICHHSM CyCIUIBHOT [IOBEIIHKH,
HEJOCTaTHICT MOBHOI'O 1 HEMOBHOIO
CIIBKYBaHHS, 13 3HAYHUM OOMEXKCHHSIM
yBard, 0e3 CHUMBOJIYHOI TpH, i3 Hamaau
3aHEMOKOEHHS 1 30YIPKEHOCTI.

Icropis: Xmomuunk HapoawBcs Ha 30 TokHI
rectamii UUISIXOM EKCTPEHOro KecapeBa
po3TuHY 3 Macoro Tina 1100r Bim meprroi
JBOILTIIHOT ~ BariTHOCTi, 13  3arpo3oro
nepepuBaHHs. 3a MIKAJIOK AMrap XJIOMYUK
MaB 5-5-6 OaniB B 1, 5 1 10 XBuiuH micis
Hapo/KeHHsA. ByB ABi m00M y BiAIUICHHI
HEBIIKIAIHOT JIOTIOMOTH, 10TIiM y
BIJUIUICHHI JUISL TIEPEIYacHO HAPOKCHHUX
He HPOSIBIISAB KITIHIYHO BaXKKHX
HEBPOJIOTIYHHMX  BiIXWJICHb. bBIIM3HIOUKA
roMepJia B TPETHI JIeHb JKUTTS.

BariTHicTh — «BHITagKOBa» 1 HEMPUUHATA
0aTbKaM¥ TIPOTATOM TMEPIINUX THXKHIB, TIOTIM
— OaxaHna, mepeBakHO 3 O60oky Mmatepi. Ilin
gac 1moJoriB MaTepi 0ymno 32 poku, 6aTbKy —
50 pokiB.

Jlo 4,5 MicsiB XJIOMYMK rOAyBaBcs i3 rpyi
marepi. Ilicmst BBefieHHS DKi 3 ABHIMCH
BakKi anepriuni peaxuii. Moro 3arambHuii
MOTOPHUI PO3BUTOK OYB Y BIKOBHX MEXKax,
JpiOHa MOTOpHKa 3 IIEBHOIO 3aJICTJICTIO.

Chief complaint: a 37 month old boy with
inappropriate social behavior, poor verbal

and nonverbal interaction, marked
inattention, lack of imaginary play, and
with attacks of anxiety and

hyperexcitability.

History: The patient is a boy delivered
weighing 1,100 grams, at 30 weeks
gestation of a twin pregnancy, needing
urgent cesarean section due to threat of
miscarriage. His APGAR scores were 5-5-
6 at 1, 5 and 10 minutes after birth. He was
in the intensive care unit for two days and
then transferred to the unit for premature
neonates. He had no clinically significant
signs of neurological deficit. His twin died
on her third day of life.

While, the pregnancy was unplanned, with
time, the mother accepted and became
supportive of her pregnancy. At the time of
delivery, the mother was 32 years old and
the father was 50 years old.

The infant was breast fed for the first 4.5
months. After his diet began to include
food, he developed severe allergies. His
gross motor development was age
appropriate, and his fine motor skills were
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Autism in a premature child with prenatal encephalopathy

N. Michnovskiy

ByB ManmoeMoIiiHUM, HE IOCMiXaBCs, HE
IIKaBUBCS irpamIkaMy, 3BepTaB yBary Ha
moOyTOBI MpeIMETH, Tarip, M0 MEeIeCTHT,
13 3aHENOKOEHHSM BIANOBIZAaB Ha IOTHK
JIOPOCTMX, HE BHUEBIB MOTPEOM MO0
MiATPUMKH OATHKIB.

Jlo 16 MicsuiB MaJlOK BHMOBIISIB OKpeMi
(oHemu, ajne HUMH HE CIIBKYBaBCS.

B 17 wmicsamiB 3axBopiB Ha AW3EHTEPIIO,
nepebyBaB B peaHiMaIlifHOMY BiJIiJIeHHI
iH¢ekmiao1 mikapHi. [Ticist kypcy aHTHO10-
TUKOTEpamii IOYalInuCh TPOSIBH HCOi03y
KUIICYHUKY, MOPYIICHHS TpaBJICHHS Ta
aNepriyfi peaxmii. 3 MbOT0 Yacy MaTH Bij-
3Haya€  OYCBHJHC TMOTIPIIAHHSA  CHHA
CYCIIIBHOTO, KOTHITMBHOTO, MOBHOTO Ta
EMOIIIHOTO PO3BUTKY, OCHJICHHS CTPaxy 1
3aHENOKOEHHS TIPU OYyIIb-SIKUX 3MiHaX.
Ilinuac  oOCTeXeHHs, AUTHHA IIOraHo
KOHIICHTPYETHCS, HE 3BEPTAE yBard Ha
3BEpPHEHHS /0 HBOro, HE BCTyHae JIo
KOHTaKTy i3 CTOpOHHIMH, HE pearye Ha
3BEpPHEHHS, HE BUKOHYE BKa3iBKH, HE rpae 3
IITBMH, MaHINYJIIOE TIpeIMETaMH 3aMiCTh
I'pH, BUKIIQ/IA€ MPEAMETH B PSiJI, TOBI'O MOXE
MEPeropTaTH CTOPIHKM KHUT, JKypHAIIB,
HICJICCTUTH  HUMH, TPAETHCA, IUIECKAE
BOJIOIO, sIKa T€YE 3 KpaHy, PO3INISIae CBOI
MaIbIli, OPU3KK BOJHU, PO3TIIAIAE MPEIMETU
TUBIISYUCH OokoM. He Hacmiye HisIKUX Iiif.
He BUKOpPHCTOBYE yKa3yr4oro »*ecry, Jae
3BYKH SKi BHKIIOYHO BigOWBalOTh HOro
¢i3nUHI CcTaH, KPYXKIIE Ha MICII, PO3Maxye
pykamu 106 cebe 3acnokoitu. JuTsiaumu
KHIJKKAMH HE I[IKABHTHCS, HE PO3IIISAAE
MAITIOHKH, HE 3BEPTAE yBaru, KOJIH J0POCIi
HA3MBAIOTh HA CTOPIHKAX KHW)KOK TBAPHHHU
abo ImpeaMeTH.

XJOm4MK HE MPOSBISE MOMXIHUBOCTI JO
CIIBYYBaHHs, HE BiJIOBIa€ Ha BUSBJICHHS
eMOIIlifl, He TIOCMIXa€ThCs y BIAMOBIABL Ha
MOCMIIIKY, HE JOCTATOYHO BIAMOBIa€E Ha
HEMOBHI O3HAKM II€Yajro, He OOHIMAaE 1 HE
BTilllae, He pearye Ha kapTu. JluTuHa He
MPOSIBIISIE  BIATIOBIAHOTO CTaBJICHHA MO
KHUBUX Ta HEKHBHX ICTOT, HE TPOSBIISE
MPUXUIBHOCTI, JAacKu OO0 OMmBKuX 1
OMalIHiX TBapuH. Pearye Timpkum Ha
CUIbHUN (i3nuHui Oinb. XJIOMYHMK MOKe

somewhat delayed. The patient had a flat
affect, did not smile, was not interested in
toys, was interested in his physical
surroundings like rustling paper, became
anxious when touched by adults, and did
not seek comfort from his parents

Through age 16 months, he voiced random
sounds, not communicating interactively.
At 17 months, he contracted dysentery and
was in the intensive care unit of an
infectious disease center. After antibiotic
treatment, he developed signs of dysbiosis,
difficulty digesting food and allergic
reactions. Thereafter, the mother began to
note changes in her son: worsening social,
cognitive, language and emotional
development, with increased anxiety and
fear with any change of routine.

On exam, the child concentrates poorly,
does not pay attention when he is
addressed. He does not try to connect to
those around him, does not follow
commands, or play with other children; he
moves objects around but does not play; he
arranges objects in rows, turns pages in a
book and magazine over and over making
them rustle; he plays with water from a
faucet, looks closely at his fingers and
water splashes. He looks at his
surroundings using his peripheral vision.
The child does not mimic nor use any hand
signals, makes some sounds that
correspond to his physical state, walks in
circles waving his hands to comfort
himself. He is not interested in children’s
books, does not look at pictures, and is not
interested when adults identify animals and
objects in books.

The boy projects no ability to empathize,
does not show emotion, does not smile
when smiled at, does not react to signs of
grief or sadness, does not hug or become
happy, does not react to jokes. The child
does not present any appropriate reaction
to live or inanimate objects, and shows no
kindness or tenderness either to those who
are familiar to him or to animals. He reacts
to substantial pain and shows interest when
he hears or sees commercials on his
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H. Mixanoscvka

MIPOSIBUTH 3aIliKaBJIEHICTh, KOJIH 4Yy€e abo
0aunTh peKIaMH TO TeieBizopy. B Oynb-
SIKUX o0cTaBMHaxX BoJylie Oytu cam. Ha
3a00pOHM UM 3allepedeHHs abo He pearye,
a00 MPOSBIISE YIEPTICTh, MOXKE 3yMMUHUTHCS
ane He 3aBkau. COH TNPOTArOM HOUI
rnOokui. 3acuHae mopyd i3 Marip' 1.
[Nepexinnux pivell He BxkuBae. Hesnaitomoi
ki BimMoBnseThcs. Iy koprae. Komm ixa
He 3ApiOHeHa, ICTh I[UIMM IIIMATKOM,
nmaBuUThcA. Hamae mepeBary 3apiOHEHi 1xki,
XJ1i0y, COJTOIOIIAM.

HaBuuok oxaiiHocTi HeMae€, 3HAKIB OO
cBOiX (pi3i0JIOTIYHUX TOTPEO HE HATAE.

Cimeiini oocraBunu. CiM' s Mae BHCOKHI
couianbHui Ta (hiHaHcoBuH piBeHb [leprmit
o0 MaTepi — OesrutigHuit, Xo4a 13 pokiB
BOHA JIIKyBaJiacsl Ha CKJIEPOKICTO3 SEYHUKIB.
batbko y nepmioMy nuto0i Mae 30pOBOTO
cuHa 30 pokiB. batbko nuTHHHM 13 TOBHOI
NECTPYKTUBHOI, KOH(DIIKTHOI ciM'i e
3HEBAKAJIU Ta MPUHIDKYBAIH MaTip.
EMoriiitamii cTaH Matepi XJOMYUKa 3HAYHO
MOpYIICHWH, BOHA HEBIIEBHEHa B COOI,
3aHENOKOE€Ha, CTypOoBaHa, He BiAYyBae
MIATPAMKH YOJIOBiKa, BHCIOBIIOE IMOYYTTS
MPOBUHM, IO BOHA «HEIOCTATHBO J00pa
MaTip». BoHa HemocTaTHRO  00i3HaHa
BiTHOCHO ICHYIOYOTO pO3Jany, HE MIyKae
Oyab-AKUX JKepen iHGopMaIlii, MiAmoBinae
3a IIBUAKO HA CHUTHAIH IWTHHH. 34i0HOCTI
100 OpraHi3aiii MOBEAIHKH Ta CTUMYJIAIIT
aKTHBHOCTI XJIOIMYMKA 3HAYHO OOMEKEHI.
3HAYyIMM JOPOCIMM 3 TEpIIUX MiCAIiB
KUTTS € 6abycs 3 60Ky MaTepi.

JAudepenuiinuii JisirHO3: ITimgac
00CTeXKEHHS 10 CIyXY, JIOTOIe]l CKa3aB L0
y JUTHHH € peHenTHBHE NOpPYLICHHS
MOBHOT'O PO3BUTKY. 3arajibHa 3aTpUMKH
NICUXIYHOTO i MOBHOT'O PO3BUTKY
MaJOWMOBIpHa y 3BSI3Ky i3 II03HAKAMU
pO3Jaay ayTH4HOTO CIIEKTPY.

OO0cTeKeHHs: TIcuxonoriuna OIL[IHKa
BKJIFOYana ciigyrode. ONUTYBIBHUK IS
6atbkie CDI, naB wactynuuiéi npodiinb
PO3BUTKY JAUTHHU: COL[iaJIbHUI PO3BUTOK Ha
piBHI 15 MIiCSIIIB, HaBUKH

television set. Usually, he prefers to be
alone. When he is disciplined or
reprimanded, he either does not react or
becomes stubborn, with only occasional
change in behavior. The child sleeps
deeply, falls asleep next to his mother. He
does not use any transitional / comfort
objects. He refuses unfamiliar foods. He
swallows, choking on the food that is not
in small pieces. He prefers food in small
pieces, breads and sweets.

He shows no hygiene habits or signs of
toilet skills.

Social History: The family is socially and
fianancially successful. The mother was
nulliparous in her first marriage despite 13
years of fertility treatment for polycystic
ovarian disease. Her first husband has a
healthy 30 year old son. The child’s father
comes from a dysfunctional family whose
mother was ignored and disrespected

The mother’s emotional state is significant
for anxiety, worry and lack of confidence.
She feels that she has no support from her
husband and guilty that she is a “bad
mother”. She appears to know little about
the child’s disorder and does not look for
any sources of information. She reacts to
any signals from her son too quickly.
Skills  which  would help stimulate
activities and organize behavior for the
child are markedly lacking. From the first
few months of his life, the child’s maternal
grandmother has been his key adult-figure.

Differential  diagnosis:  The  child
underwent auditory testing and was
diagnosed to have receptive language
development disorder during speech
therapy  consult.  Psychological and
language delays are unlikely in the
presence of autism spectrum disorder

Evaluation: Neuro-Psychological testing
included the following. A questionnaire
was given to the parents CDI (Child
Development Inventories) revealed the
following: social development at 15
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Autism in a premature child with prenatal encephalopathy

N. Michnovskiy

caMooOCITyroByBaHHss — 32 MIiCHIIiB,
3arajbHa MOTOpHKa — 24 MicsmiB, apiOHa
MOTOpHKa — 23 MICAIIB, PO3BUTOK MOBHU —
MeHII HiX 14 MicsmiB, po3yMiHHSI MOBH —
MeHII HiK 14 MicsIiB. 3a 1KaJow
«CARS» - 3aranbuuii 6an 47,5 - Bignosigae
Ba)XKOMY PIBHIO NPOSIBIB ayTH3MY.

Enexrpoenuedanorpadis BusiBia miIBHIIEHY
30y/KYBaHICTh CepeIMHHUX Hecmenu(iaHmx

CTPYKTYp T'OJIOBHOTO MO3KY Ha (oHI Mopdo-

(YHKITIOHATEHOT ~ HEJO3PINIOCTI  KOPKOBO-
MJKOPKOBHUX CTPYKTYP Ta iX B3aEMO3B S3KY 1
TUCQYHKIIIO  JieHIeQalbHUX  CTPYKTYP
MO3Ky, 1[I0 MIiATBEPIKYBaJO  HACHIIIKH

TNIEPUHATAJIBHOTO YPaAXXEHHSA MO3KY

13 He
3HAYHUMUM HEBPOJIOTTYHUM IOPYLICHHSIM -

nepeHaTainbHa eHceanoTomiss 6e3 PyXOoBHX

MOPYILEHb (muts4oro
napaiixy) 4 enuIeNTUYHIX HalaiB.

OorpynryBanHsi: OcoOIMBOCTI PO3BHUTKY 1
HOBEIHKH IUTHHU, NPOSBA 3aXBOPIOBAHHS
y Billi IO TPOMX POKiB, AOCTaTHI i HEOOXiTHI
MIPOSIBH TIPOOJIeM IoJ0 KOMyHikamii (Opax
MOBH, HEJOCTAaTHICTh MOBHHX OOMiH),
comiamizamii (aKTHBHE 1 TTACHBHE YXWJICHHS
BiJl KOHTAKTIB 3 JOPOCIHUMH i OTHOTITKAMH,
HEJIOCTATHICTh  YCBIJIOMJIGHHSI ICHYBaHHS
IHIIUX JIIOAEeH Ta IX NOYYTTiB TOLIO) Ta
yaBiaeHHs  (Opak  cuUMBOJIiYHOI  Ipw,
imiTauiiiaux aiii 3a6aeu). bararo mposs, mo
YacTo 3yCTPIYAIOThCS IPU ayTH3MI, ajie He €
HEOOXiTHUMHU 1 00OB I3KOBHUMHU (HASIBHICTh
CTEPEOTHITHHUX pyxiB, K BUIH
AyTOCTHUMYJIALIl, MparHeHHs IO CTaJoCTi,
PYTHH, 3aHEMOKOEHICTh TIPH TOSBI OyIb-
YOro HOBOTO B 3HAHOMHX YHM HE3HAHOMHX
00CTaHOBUHAX) pa3oM 1 3 TCHUXOJOTTYHOIO
OLIIHKOO MiATBEPXKYBAJIH L0 € ayTHU3MY.

JlikyBanns. /{uTuHi npu3zHayeHo HoodeH y
no3i 250 Mr nBidi Ha 1100y NPOTIroM He
MEHII HiXK 3 Micsli 3 METOI0 BUKOPUCTaHHS

epedpaLHOTO

months, daily skills at 32 months, gross
motor skills at 24 months, fine motor skills
23 months, language development less
than 24 months, language comprehension
less than 14 months. CARS (Childhood
Autism Rating Scale) score of 47.5 is
highly suggestive of autism.
Electroencephalography showed patterns
of increased intra-cerebral activity with a
background of  morpho-functionally
immature  cortical and  subcortical
structures and related connections, as well
as dysfunction of the diencephalic
structures of the brain. These findings were
interpreted to be effects perinatal hypoxia
without clinically significant neurologic
deficit: perinatal encephalopathy without
motor disturbances (cerebral palsy) or
epileptic seizures.

Data analysis: The child’s development
and behavior, manifestation of symptoms
prior to 3 years of age, problems with
communication (absence of language, with
poor verbal communication), socialization
(active and passive avoidance of contact
with adults and peers, has poor awareness
of other people and their feelings), poor
imagination (lack of imaginary play,
mimicking, playing with objects). The
multitude of traits that are often seen in
autism but are not necessary for diagnosis
(e.g., stereotypical movements as a
method of auto stimulation, maintenance
of routine, anxiety and concern with any
new objects in familiar or unfamiliar
situations), together with the outcomes of
psychological testing supported the
diagnosis of autism.

Treatment: The child was treated with
nophen at a dose of 250 mg twice daily for
at least 3 months. The aim was to use this

AHTIrMOKCHYHOT, HOOTPOIHOL Ta drug’s antihypoxic, neurotopic  and
TPaHKBLTI3yrOUOI MiHf, CHOPSAMOBAHHX Ha tranquilizing effects to decrease the child’s
MOMONAaHHA 30yIKEHOCTI, 3aHETOKOEHHS, hyperexcitability and fear, which were
CTpaxiB, SIKi OOMEXYIOTH MOKIHBOCTI limiting his potential to benefit from
QUTHHU IIOJ0 OTPUMAHHS IICHXOJIOTO- psychological and instructional treatment.
e IaroriyHoi JIOIIOMOT'H. Bin The mother was not receptive to dietary
3alPOIOHOBAHOI0  Xap4oOBOrO  JIKyBaHsS options that were recommended for
JUMANA 16 Jlikapcokuii iCHUK

Vol. 53, No. 1 (157)

Pix 53, u. 1 (157)
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H. Mixanoscvka

Matd  BiaMoBuiacs. IIpodmoB  Kypc

nenbdinoreparnii.
Ha meli w4ac TIpOJOBXKYEThCS — BUOIp
BIIIOBITHOTO IICUXOJIOTOIIEAarOTIYHOTO

BTPYYaHHS, PO3YMIiHHS Ta MPHUCTYCOBAHHS
CTHJII0 HAaBYaHHS HOMy — uepe3 3ip, JOTHK
gy  ciayX. Pobora  cmopsMoBaHa ~ Ha
¢bopMyBaHHS B3aeMogIii 3 He3HAHOMUM
JIOpOCIIUM (comiampHMiA, MO HHUHA
KOHTAaKT), 30iJbIICHHS MOXJIMBOCTCH MO
MOJIOBKEHHSI MMOPH KOHIIEHTpAlii Ta yBaru
mig Jac cminbHUX Aid 3 HUM. Lle moctymae
3aBIIKA BUCOKOI MOTHBAIii, YyTIUBOCTI i
HaToOJIeTJINBOCTI 3 OOKy TepameBTa 3
BUKOPHCTAHHSIM Pi3HOMaHITHUX CEHCOPHHX
CTUMYJIIB - My3UKH, TOPKaHb, PyXiB.

Bucaign. [lo 3HaiioMoro npumileHHs BiH
BXOJWTh JIETKO, 32 pyKy Marepi He
YiTUISETHCS. Cunute BiJICTOPOHEHO,
CIUJIKYEThCS HE BiJpa3y, Ha 3BEPHEHHsS He
pearye, ame MADImAE 3a  TiSIMH, II0
mponoHyroThesa. Yepes neskumit gac (5-10
XBIJIMH) IIOKa3ye BJIACHY 3alliKaBICHICTBH,
Haciigye abo moBToproe nii (Oepe omiBensb,
MaJIO€ HAM Ha apKylli Tamnepy), BHKOHYE
MPOCTI BKa3iBKM fAK CKa3eHO. Buromomrye
0arato HOBUX 3yKiB. KoJlu BTOMITFOETHCSI, HE
KpYyXJsie ane po3Maxye pykamu. [lorim
3HOBY BCTYNA€ 0 KOHTaKTy, MOXeE He
yHUKaTH (Qi3MYHHUX TOpkaHb. [lomaxaB «ma-
na». 31 ciiB MaTepi, B JoMa BiJIOBIIHO 10
00CTaBHMH, BUMOBJISIB IyXKE TUXO «Iaii-maii»
1 «Ha-Ha», KOJIM TIPOCHUB 1 OTPHUMYBaB.
3'saBwimcs exonamii. MaTu CTBEpIKYE, IO
I 4Yac JKyBaHHA XJIOMYUK BHIJIAAE

OuUThI  3piBHOBa)XKeHNMM. BoHa  Kpamie
po3yMi€e HOro MoTpedH i MOBEIIHKY.
KarouoBi BucHOBKH: OcoOnuBocTIMU

IBOrO KIHIYHOTO BHUIAIKY € PO3BUTOK
ayTU3My y JUTHHH 3 [EPUHATAIHLHOIO
eHIe(aaonaTicld B yMOBaX HEIOCTATHOL
TOTOBHOCTI 0aTbKiB bi (o) MiATPUMKH
JIKYBaJIBLHOTO CEPEIOBHIIA TS JUTHHH.
JIlTepaTypm mxepena / References

treatment. He completed a course of
dolphin therapy.

At the time of this report, the child was
receiving psychosocial treatment with
increasing adjustments to optimize modes
of teaching - visual, tactile or auditory —
for him. The aim of treatment is to allow
more interaction with strangers (social and
emotional contact), increase the length of
focus and concentration when working
with the patient. This has been progressing
successfully with his therapists’s high-
level commitment, understanding and
perseverance and use of many modes of
sensory stimulation such as music, touch,
and movement.

Outcomes: The boy enters familiar
surroundings easily without holding onto
his mother. He sits off to the side, does not
engage immediately, and does not react
when addressed. However, he does look
toward suggested playmates. After 5 to 10
minutes, he begins to show interest,
mimics and repeats (picks up a pencil,
draws on a sheet of paper), follows simple
commands when asked. He makes many
new sounds. When he is tired, he no longer
walks in circles but continues to wave his
arms. Later, he again begins to interact and
does not avoid physical contact. He waved
good-bye. The mother states that he has
appropriately pronounced “give” and
“take” when asked and given. He has
developed echolalia. She agrees that
during therapy, the child seems more
balanced and collected. She understands
his needs and behavior better now.

Key points: This case is an example of a
premature child with perinatal
encephalopathy developed autism in an
environment with parents, who were not
sufficiently prepared to provide a healing
environment for their child.

Baenenne B ncuxonoruueckyio Teopuio ayrusma / Opangecka Anne; Mocksa: Tepeung, 2006. 216 c.

2. Hercknit aytusm. Xpecromarus: YdeOHOe mOCOOHME M CTYIEHTOB BBICHIMX U CPEIHHX
NIeJarOTMYeCKHX, IICUXOJOTHUECKHX M MEAWIMHCKHAX y4eOHbIX 3aBemeHmil. / CocraButens JI.M.
MunuueiHa. M3nanue 2-e, nepepaborannoe u gonosnHenHoe. — CII6., U3xa-Bo «{unaxtuka Ilmrocy, -
2001, 368 c.
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Helicobacter pylori as a cause of gastric ulcer

E.Lytvyak
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MMincymox

Baowcnusicmon:  Tenmikobakrep mimopi (I'm)
JIOCITIJHKYETHCS KIIIHIYHO 1 €ITiIeMi0oJIOTi9HO
JIOCITIJKeHD BKe TIoHa] 25 pokiB. Jloka3zoBa
0a3a MaHWX Ta MOPAAXM WIOAO JISTHOCTHKU
Ta JikyBaHHs ['m-iHdekuii  mocTiiiHO
O0OHOBIIIOIOTECS. Bee 0HO Ha JOCIIIKEHb,
3QIMIIAIOTECS  YHMCEIbHI THUmoTe3n. Lls
CTATTs HAIJICHA PO3IIUPUTH TCOPCTHUYHY
0a3y Ta BHCBITJIMTH HOBI JaHi Ta HOPagu
JUTA TIpalli JIiKapsi.

Mema: 106 OHOBHTH TIPO MIKpOOioIOTiUHI
ocobnuBocti I'm, emigemMionoriydi YHHHUKH,
LUISIXA nepenadi, ISATHOCTUKY Ta
nikyBaHHA [ TI-iH}eKIIii.

Jowcepena oanux: «Medline» 10 >xoBTHs
2013 poky; YkpaiHCbKI MEJUUHI KypHaIH;
KHHTH Te3 3 BENUKUX ECBPOMEHCKHUX Ta
AMEpHUKaHCHKUX MEIUYHUX 3YCTpiue.

Cnocib: Mu po3mnoyanu OTJISAIOM
MikpoOiosorii  Ta  amanramidiHuX I
MOMIKO/KYI0UNX MexaHm3MiBio I'm.  Tomi
MH PO3TIIIHYIHN eMifeMionorigi Touku [ -
iH(eKil, CydacHHH CTaH, TUIOTE3U MIOA0
NUIAXiB Tepenaui ['m, B3aeMO3B’S30K MikK
I'm-ingexmiero Ta pakoM ILUIYHKY Ta

Summary

Importance: Helicobacter pylori (Hp) has
been clinically and epidemiologically
researched for over 25 vyears. Evidence
databases and guidelines for Hp-infection
diagnosis and treatment are continuously
updated. Nonetheless, many hypotheses
require further research. This article aims to
share the theoretical background and most
current information and recommendations
for clinical practice.

Obijective: to update on Hp microbiologic
characteristics, epidemiology, transmission
routes, diagnosis, and management of Hp-
infection.

Data sources: Medline up to October 2013;
Ukrainian medical journals; abstract books
of major European and American medical
meetings.

Method: We began by reviewing the
microbiology of Hp and its adaptation and
damaging mechanisms. We then focused on
the epidemiological aspects of Hp-infection,
current understanding and hypothesis of Hp
transmission routes, the interrelationship
between Hp-infection and gastric cancer
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I'enikoOakTep ninopi - YNHHUK BUPa3KH LUTYHKY

E. Jlumesx

aTepOoCKIEPO30M,  JATHOCTHUYHI  TPOOH,
epaiKarliitHi cxeMu Ta iX IepCTIEKTHUBH.

Bucnosxu: (1) y po3BuBalounmx KpaiHax
posnoBcioKeHHIcTh I'n-indekuii € y 3-4
pasu OUIBIIOID HIK Y pO3BHHEHHX, Ta
HaKWOIIbIE CITIBBIIHOCUTHCS 3 COLIAJIBbHO-
€KOHOMIYHUM cTaHoM; (2) I'm mepenaeTbes
PI3HMMH [UIIXaMH, BKJIIOYAIOYH OpajbHO-
OpalbHAM, (PEKaTbHO-OPATbHUM, BOJHHM,
CTaTOBUM, JOTEPKOM JIOMAIIHUX TBapWH Ta
CIIOKMBAaHHAM cHpuX Ta\abo 3a Malo
3BapeHux oBo4iB; (3) mpubmmsHo 70% ycix
BUPA30K NUTyHKY € ['m-mosutuBHMME; (4)
CydJacHi JjaHi OAAIOTh 3HIKEHHA 4ncia [ -
MO3UTUBHUX BUPA30K; (5) moBemeHa poiis
I'm s$K YMHHUK  PHU3UKY  PO3BUTKY
aTpo(iYHOrO TacTpHUTy, paKy IUIYHKY Ta
atepockieposy; (6) Bu3HaHHS ypeasu I
K€ B IUIYHKY JIIOAMHH OOCTEXEHHIM
NOJMXY € JloKa3zaHa JisrHoctuka [m-
iHpexnil; (7) mepmopsmHa ['n-epamukarii
BKIIFOYAa€ 1HTIOITOp TPOTOHHOI ITOMIIH,
KIApUTPOMINKMH Ta aMmokcuiuimid; (8)
Ba)XXIIMBO CIIOCTEpIraTu 3a BiamopHicTio I'mt
JO  KOXHOrO 3  CKIagHuKiB  [m-
epamukarmiiaoi cxemu; (9) MEepCHEeKTHUBHI Y
I'm-epagukanii € mpoGioTHKH.

Beryn

Buecok Im y pO3BUTOK BHPa3KOBOI
XBOpOOM NUTYHKY Ta JBaHAAISTHITATIHHOL
KHAIIKA Oy7o 3’sicoBaHo y 1982 p. pueHMMHU
Jx. Poeun Bapen Ta bepi [[>x. Mapiuan !
Cami asropu y 2005 p. orpumanu
HobeneBcpky mpemiro 3a IO CBilO Baromy
pobory.

Oco0smBoCTI resiko0akTep mijiopi

I'm € manenpka (2,5 x 0,5 UM 3aBIOBXKKH i
0.5-1.0 um 3aBmEpmIKK) CcrHipajenoaioHa,
MikpoaepoQiabHa TpaM-HeraTUBHA OaKTepis
(puc. 1), moO >KUBE MDK ITOBEPXHEIO
emiTeNmiaNbHUX KIITHH IUIYHKY Ta IIapoM
cnu3y, 10 iX MOKPHBAaE, y IUIYHKY Ta
IBaHAILATUOAIIN KU =

and atherosclerosis, diagnostic tests, and
eradication guidelines and their prospects.

Conclusions: (1) In developing countries
the prevalence of Hp-infection is 3-4 times
as in developed countries and correlates
best with socio-economic status; (2) Hp can
be transmitted in many ways including via
oral-oral, fecal-oral, aqueous routes,
between sexual partners, by contact with
pets, and eating uncooked and/or
undercooked vegetables; (3) approximately
70% of all gastric ulcers are Hp-positive;
(4) Current research shows a decrease in the
prevalence of Hp-positive ulcers; (5) Hp is a
proven risk factor for atrophic gastritis,
gastric  cancer, and  atherosclerosis
development; (6) the qualitative breath test
for detection of urease associated with H.
pylori in the human stomach is established
diagnosis of Hp-infection; (7) the first
choice  for  Hp-eradication includes
combination therapy: Proton pump inhibitor
[ Clarithromycin / Amoxicillin; (8) it is
important to track the resistance rate of all
the Hp-eradication therapies; (9) a new
potential addition to the eradication
guidelines is use of probiotics.

Introduction

The role of Hp in the gastric and duodenal
ulcer development was established in 1982
by J. Robin Warren and Barry J. Marshall;
hundreds of scientific papers have been
published since that time *. In 2005, Warren
and Marshall received the Nobel Prize for
Medicine & Physiology for this work.

Helicobacter pylori properties

Hp is a small (2.5 x 0.5 um long and 0.5-1.0
pm wide) spiral shaped, microaerophilic,
Gram-negative bacterium (fig.1) living in
the interface between the gastric epithelial
cell surface and the overlying mucus layer
of the stomach and duodenum #°.
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Helicobacter pylori as a cause of gastric ulcer E.Lytvyak

Puc.1. Tenikobakrep minopi (x10000) (cxema) *
Fig.1. Helicobacter pylori (x10,000) (scheme)

OCHOBHHM JKepesioM Jutst [T € IITyHOK The principal reservoir for Hp appears to be
JIFOJIMHH, TIEPEBaXKHO — aHTpyM (puc. 2, 3). the human stomach, especially the antrum
[pore, ' He 3acigae AUIAHKU IUTYHKY 3 (fig. 2, 3), except gastric areas with
MeTaruiasielo Ta QucIuiasieio °. intestinal metaplasia or dysplasia °.

Acidic Gashic Juice

Puc.3. I'nm B aHTpasnbHiil 3251031 (xlOOO) (B.
Genta Ta D. Graham, JlikapHs BeTepaHiB,
T'tocton, TX, maboparopist mocmimpkenns ['m)
Fig.3. Hp in an antral gland (x1000)* (B.

Puc.2. MICHe HepCHCTeHHu Fn (CxeMa) Genta and D. Graham, Veteran's Affairs
Fig.2. Hp persistence place (scheme) Hospital, Houston, Texas. H. pylori Research
Laboratory)
Oco0auBi ynHHNKHN aganranii I'm: Unique factors of Hp adaptation:
e MemkanHs y mapi ciauzy e Living in the mucus lining
e HasBHICTb IKI'yTHKIB o Flagellum presence
e Bupi0 kieifHuX YNHHHUKIB, 10 o Adhesion factors producing coded by
KoIyroThCs reHamu BabA ta BabB BabA & BabB genes
e Bupi6 ypeaszu e Urease producing
VY muIyHKY ypeasa Tipoi3ye CEYOBHHY Y In the stomach, urease hydrolyzes urea into
GikapOOHAT Ta aMisiK SIK Ha PUCYHKY 4. bicarbonate and ammonia as in figure 4.

C=0(NH,)2 + H* + 2H,0 — HCO, + 2 NH,*

Puc. 4. ®opmyna rizposnizy ceuoBuHH y OikapOOHAT Ta amMiak 3a y4acTiO ypeasu
Fig. 4. Formula of urea hydrolysis into bicarbonate and ammonia by urease

Xemiuni 3MiHA HaBKOJIO [T TBOPIOTH XMapy This reaction creates changes around Hp
CHJIBHHX OCHOB, II[0 HEHTPATi3yIOTh forming a cloud of strong bases, which
JUMANA 20 Jikapcoxuii gicnux

Vol. 53, No. 1 (157) Pix 53, u. 1 (157)



I'enikoOakTep ninopi - YNHHUK BUPa3KH LUTYHKY

E. Jlumesx

KHCIIOTY, 1 11e 3axumiae [ Bix Ail KHCIOTH

IUTYHKY. [ TI TOIIKOKY€E CIM30BY IUTyHKA

TAKAMH YHHHAKAMH ':

e NH; - ypeasza

e JIinomoJicaxapuan

® XeMOKiHH ((aKTopH 3JIUIAaHHS Ta
AKTHUBAIII] JTICHKOIUTIB)

e 1urokinu CagA ta VagA

e [po3amnanbHi IPOTEiHU MOBEPXHEBOT
mem6Opanu I'n (OipA)

e OinKM «TepManpHOTO OoKy» HSpA, HspB

e TpoTeasa, IO TiAPOIi3ye MPOTETHH CINU3Y

e (ocdominaza A,, MO TiAPOII3ye CIIU3 Ta
(dhocdoumimiau KITITHHHUX MeMOpaH

e NO - cuntasza, sxa BuBLIbHSIE NO 1110
MOJKE TIOIIKO/PKYBATH KITITUHHU.

EINIJAEMIOJIOITA TEJIKOBAKTEP
MIIJIOPI

[ependauaerscs, mo I'm 3HAXOOUTBCS Y
OUTYyHKY  TPUOJU3HO  IB  CBITOBOTO
HaceJeHHs - 3 MiIbipaa ocid 389 JIromm €
TOJIOBHUM JiKepedoM. Jleski JoCiTHUKH
MIPUITYCKAIOTh, IO JIFOAX Oy 3apaxkeHi ['m
58000 pokiB Tomy . PO3MOBCIOIKEHICTH
I'nm xonowni3anii € Bix 20-30% y po3BHHEHUX
kpainax g0 80-90% y po3BuUBarOYMX

kpainax (puc.5, 6) *''. PosnocromkenicTs
3aJI€KHUTh BiJl TeorpadiyHOro IOJOKEHHS,
BiKy, pacH, €THHYHOCTi, Ta CYCHUIbHOIO-
€KOHOMIYHOTO CTaHy (puc. 5, 6)

9,12,13

)

Puc. 5.Eni;[eMionori;{ I'my cBiTi z3
Fig.5. Epidemiology of Hp worldwide 2°

VY mopiBHEHi 10 eMieMiOIIOTIYHUX JaHUX

neutralizes stomach acid and protects Hp

from the effects of stomach acid. Hp

damages stomach mucosa by producing :

e NH;-urease

¢ lipopolysaccharides

e chemokines (factors of leukocytes
adhesion and activation)

e cytokines CagA & VagA

¢ anti-inflammatory proteins of Hp
superficial membrane (OipA)

e “thermal shock” proteins (HspA, HspB)

e protease, which hydrolyze mucus proteins

e phospholipase A,, which hydrolyze mucus
and phospholipids of epithelial cells

¢ NO - synthase (NOS), which releases
potentially cell-damaging NO

HELICOBACTER PYLORI
EPIDEMIOLOGY

Hp is estimated to be present in the stomach
lining of approximately 3 billion people:
about half of the world’s population *®°.
Humans are the principal reservoir. Some
researchers postulate that people were
colonized with Hp 58,000 years ago '*
Prevalence of Hp-colonization is from 20-
30% in developed countries to 80-90% in
developing ones (fig. 5, 6) > This

prevalence varies widely by geographic

ethnicity,
9,12,13

area, age, race, and social-

economic status (fig. 5, 6)

=
=1

Prevalence (%)
[=-]
(=1}

.....

(=2
=

=
=

20 ) :
e — Developing cuunt{les
0 ___,.--‘ -== Developed countries
0 10 20 30 40 5 60 70 80
Age (years)

Puc.6. PosnoBcromkeHHIicTs [T B
HACCJICHHA Y PO3BUHYTHUX Ta PO3BUBAOYUX
KpaiHax B 3aJIeKHOCTI Bij BiKy

Fig.6. Prevalence of Hp in developed and
developing country populations by age **
Compared to epidemiological data from other
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Helicobacter pylori as a cause of gastric ulcer

E.Lytvyak

THIIMX KpaiH JaHi YKpaiHu 4acTo 0OMEKeHi.

CIIA:

e MOoXJIHMBa IMO3ETUBHICTD (+) 3apaskeHHS

I'n Buma st mojeit crapmmx 50 pokis:

> 50% Ta A pacoOBUX MEHBIIUH

(adpoamepuxantii: 40-50%,

JaTuHOaMepuKaHui: >60%,

cxigHoeBporneii >50%).

I'n pimure € ceper MOJNOAIINX JTFOCH

eBporneoigHoi pacu: < 40 pokiB = 20%.

Kpainu 3axignoi €Bponu:

e Bik > 60 pokiB =>50% in¢ikoBaHo; Bik

<40 poxiB — 20%

e ['m e pigkicHEM cepen AiTelt; piBeHs [T
3poctae Ha 0,5-1% K0XXHOTO POKY JOKH
JUTHHA He aocsirae 20 pokiB 14

Po3BuBaroui kpainu:

e Jlo 90% e I'm-indikoBaHUMHU

e 10% nireit indikyeTbes y Bini 2-8 pokis;

50-60% — 10 10-piusoro sixy *°.

Ykpaina:

e Jlopocmni ([lonerpka obmacts — 76,6% 17;

KuiB — 78,8% (10 20 poxkiB — 64,9%);

30-60 pokis — 84,2% %);

Jitn (XapkiBcbka o0acTh— Bik 70 12

pokis — 63,0% °; 3-11 pokis — 71,7% %°).

15

3aranbHe HacenenHs I'm (-) moxeit y CIIA
NPE/CTaBICHE Ha pUC. 7, KOJO BCEpeAnHi
npencrasimsie 30% ski ['m(+) — B HEHX
BUpa3Ka JIBaHAALSATHIIANIOL KUIIKA
PO3BHBAETHCA 3 HaCTOTOIO 1% y ik, TAKUM
YHHOM, Maibke 1/3 Mae menTuyHy BHpa3Ky.
Menmi koma - me ['m-cmopimHeHi Hemyrn.
Maibke yci 3 TyOACHATHHOIO BHPA3KOK €
I'm(+). Cepex [Im(-) mromelt Bupas3Ku
MBAaHAMIMTHUIANO] KHIOKA piAkicHi. I'm
YacTO CIIPUYMHSE BUPa3Ky LUTyHKY. Ase B
CIIIA, 30% Bupa30k HUTyHKY BUHUKAIOTh y
I'n(-) momeit - mMoB’s13aHi 3 HECTOPOITHUMHE
npotu3anaibHuMu npenapatamu (HII3II).
binpuiicth  aJieHOKapUUMHOM Ta JIiM(OM
LITYHKY BUHUKAIOTD Yy JIIOJIEH 3 HUHIIIHE YU
MuHynolo [n-ingekmiero. B po3suBarounx
KpaiHaX, TPyl BHPa30K € MEHIIMMH Ta
Ipylia paKy MUTyHKY MOXe OyTH GiIbIIo0 °.

BikoBa 3a1eXHICTh PO3MOBCIOKEHHICTD [ 1T
MoKa3aHa B  TPUKIANI  JOCIHIIKEHHS
HacelieHHS NiBHIYHOT Itamii (puc. 8) B

countries Ukrainian data are often limited.

USA

¢ Probability of having Hp, being Hp
positive (+), is greater for persons older
than 50 years old: >50% and for racial
minorities (African Americans: 40-50%,
Latino: >60%, Eastern Europeans:
>50%).

e Hp is less common in younger, more
affluent Caucasians: < 40 years = 20%.

Western Europe countries

e Age > 60 years =>50% are infected; age <
40 years — 20%

e Hp is rare among children; increases by
0.5-1% each year until child reaches 20
years ™

Developing countries

up to 90.0% are infected *°
10% of children become infected when

2-8 years; 50-60% by 10 years of age'®.

Ukraine

e Adults (Donetsk Oblast — 76.6% *"; Kyiv
— 78.8% (under 20 years — 64.9%; 30-60
years — 84.2% *9):;

e Children (Kharkiv oblast — under 12 years
- 63.0% ¥ 3-11 years - 71.7% ).

Figure 7 presents the total uninfected USA-
population; the largest circle represents the
30% who are Hp(+) - they develop
duodenal ulcers at the rate of about 1% per
year, approximately one third eventually
have peptic ulcer disease. The smaller
circles represent Hp-associated diseases.
Nearly all persons with duodenal ulcer are
infected. Persons without Hp rarely develop
a duodenal ulcer. Hp usually causes gastric
ulcer. However, in the USA about 30% of
gastric ulcers occur in persons without Hp.
These may be related to aspirin and other
non-steroidal  anti-inflammatory  drugs
(NSAID). Most gastric adenocarcinomas
and lymphomas occur in persons with
current or past Hp-infection. In developing
countries, ulcer groups are smaller and the
gastric cancer group may be larger °.

Population-based studies such as conducted
in northern Italy (fig. 8) demonstrated age-
related prevalence of Hp-infection *.
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I'enikoOakTep ninopi - YNHHUK BUPa3KH LUTYHKY

E. Jlumesx

3aranoM, piBeHb CEpPONO3UTHUBHOCTI 3pOCTAE
3 BikoM. Y po3BHBaHOYMX KpaiHax, [TI-
iH(peKmiss OiIpIl MOIINpPeHa Y MOJIOAOMY
Billl, HDK Y pPO3BHHYTHX KpaiHax .

1% p.a.

duodenal

Puc.7. V3aranerena cxema ['mi(+) ta I'm(-)
nacenenns y CIIIA °

Fig.7. General distribution of Hp(+) and
Hp(-) populations in the USA *

CroXuBaHHs TIOTIOHY a00 aJKOTOJII0 HE €
pmsukom ans  I'm-ingexuii. ocraroune
XapuyBaHHs, 0coONMBO yacra ina QpykTis,
oBouiB Ta Biraminy C Ooporuth Bix I'm-
iHpexmii. Ane 1ka, M0 MPUTOTOBICHA B HE
imeanpbHUX yMoOBax a0o sKa CTHKajacs 3
3a0pYIDKCHOI0 BOAOKD YM 3EMIICI0, MOXE
30LTPITYBaTH MOXIIUBICTh PU3UKY Ha [TI-
iH(eKIIio T

Inaxu nepenadi I'enikodakrep minopi

I'm Moke mepenaBaTuCs Pi3HO — OpaJbHO-
OpaibHO, (heKaJbHO-OPAJBHO Ta IHIIMMH,
HEIOJABHO JIOCHIDKCHAMHI IUsXaMi 22,
Boga moxe OyTH mnuisixoMm 3apaxkeHHs [,
0COOJMBO y pO3BMBAIOYMX KpaiHax 3 caabum
HATUISIOM 33 BOAHMMH JpKepenamu 2% Y
PO3BHHYTHX KpalHax [OKa3W MiATPUMYIOTh
OpaNbHO-OpATbHUHA HUTX mepemaui 22,
3apa3 3BepTacTbcsi yBara Ha  CIMEHHI
nepenadi — MaTH TUTUHI, TITH JITTIM 228

barato cywacHux nociimkens [ ycninmmo
BIDKHBAE y B Ta y Giommisui >, mpore,
TIBKW OJIHE JIOCIIDKEHHS OIUCYE HAaXKHUBO
Bomsmito  I'm 3 BomHOro  JpKepena
HaBKOJIMIIHBOTO ~ CEPEIOBHIIA Jesixi
3MiHM 'y Mopdodorii I'm, merabomisami Ta
TUIy POCTY CHPUSIOTH i1 BW)KHUBAHHIO B

Generally, Hp seropositivity rates increase
with age. In developing countries, Hp
infection is markedly more prevalent at
younger ages than in developed countries **.

& 800
13 [] Not infected
g 0 [ Infected — [ —
9 ] 259 178 [
S 3 || [1%2]
0 w o ..
_ o3| (%6 4pe
200 17
a
0 B B B B B B
1296 1725 26-3b 3645 4655 5666
Age (years)

Puic.8. I’ 3apaceHHs 3a1exKHO Bix Biky
Fig.8. Hp infection rate by age **

Tobacco use or alcohol consumption does
not seem to be a risk for Hp-infection.
Adequate nutrition, especially frequent
consumption of fruits, vegetables and
vitamin C appears to protect against Hp-
infection. In contrast, food prepared under
less than ideal conditions or exposed to
contz;lminated water or soil can increase the
risk *.

Helicobacter pylori transmission

Hp seems to be transmitted in various ways,
including oral-oral, faecal-oral, and other
recently discovered routes %2, Water may be
a route for spreading Hp, particularly in

developing countries with poor water supply
23,24

management. Evidence supports oral-
oral transmission route in developed
countries % A significant, recently

recognized mode is familial transmission:
mother-to-child, sibling-to-sibling "%,

Many recent studies demonstrate successful
Hp survival in water and in the biofilm 3%,
However, only one study described in-vivo
isolation of Hp from an environmental
water source Some changes in Hp
morphology, metabolism and growth type

help Hp survive in a new ambient
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Helicobacter pylori as a cause of gastric ulcer

E.Lytvyak

HE3BUYHOMY HaBKOJIMITHHOMY CEPEIOBHII.

B macmiaky, I'm HaOepae KOKKOIIHY
KHUTTE3XaTHY HeKyiapTuByeMHy (VNC)-
bopmy %334 JloBeneno, mo VNC-dopma y

BOJi € JiliCHO JKUTTE3ATHOIO | 3apacIUBOO
npu temneparypi Bix 4°C go 15°C ¥% %,
I'm MoXe BHKHMBATH y BOJHUX CHUCTEMaX, SIK
1 KaHaui3alii, MOXJIMBO 4Yepe3 CTBOPEHHS
6io-TuTiBKM Ta ciM0i03y i3 300IIAHKTOHOM.
MosknuBo, mo I'm MoXe iCHyBaTH Ta HaBiTh
posmuoxkyBatucs B Protozoa **. B monomy
JIOCIHIDKeHH0, iHekmiss ['m moB’s3eHa 3
ingexuiero Shigella *.

Posrnsanaersca BueHnMH mniepepada ['m ixero
2 OnHe 3 KOCTIUKEHD MOKA3AII0 nepenavy
I'm HenoCTaTHRO 3BAPCHUMHU OBOYAMH SIKi
OyJM TIOJNHMBaHI CTIYHO3a0PYIXKCHOI BOJOIO
40. TakoK, CIIOKUBAHHS CHPOi CalaTH Ta ixi

sika pua0aHa Ha BYJIHIN € BU3HAHI YHHHUKU
41

Jlobpe po3aymaHHa MOXKIUBICTD 10 I'T — 118

300HO3HA 3apa3a, sKa MePeJacThCsl Pi3HUMHU

TBapuHAMH, He jmme Kortamu Y. Jleski

BUEHI BBaXKAIOTh IO nepenada [ MokimBa

JIOTEPKOM MiX CTATOBUMH IAPTHEPaMH °.

[posigaumu nuisxamu ['m-iH ekl €:

e OpasbHO-OpaIbHUM — EPEBAKHO Y
pO3BHHYTHX KpaiHax 2%

e (dekanbHO-OpaTIbHUN — HIEPEBAXKHO Y
po3BuBarounx Kpainax 4"

e Bojanwuii — nepeBaXxHO y PO3BUBAIOUNX
kpainax 2243031,

e Mix cTaTOBUMHM MapTHEpaMu?

e JlomamrHi TBapyuHU?

e OBoui — cHpi UM HEAOCTATHO 3BapeHi ?

ETioJioriyHi YHHHUKY BHPAa3KH HLTYHKY
3rigHo 3 OlnpLIiCTIO JOCIimKeHb, 70% ycix
BUpa3ok HUTyHKY € ['mi(+). [lepermisn
nokasas ['n y 65,3% ycix Bupazok, 74,3%
JyoieHaIbHUX Ta 55,4% HUTyHKOBUX ®,
OmHO MIMPOKe TOCHTIHKEHHS MiATPUMYBAaJIO
1o oco6u 3 I'm(-) menTHYHOIO BUPA3KOIO
Oy cTapmuMu HiX Ti 3 ['T1-(+) Bupaskoro
mIyHKyY .
ETionorn myHKoBOi Bupasku (puc. 9):
e [niomaTuyHa NIUTYHKOBA BUpa3Ka - 0e3
niaTBepkeHHol [ m-iHpekuil un

environment, resulting in Hp transformation
to a viable nonculturable (VNC) coccoid
form *3. Studies have showed that the
VNC-form is viable and virulent in water
and in temperatures from 4°C to 15°C. *%
Hp can survive in water systems,
including plumbing, possibly by forming
biofilms and symbiosis with zooplankton.
This microbe might persist and even
multiply within Protozoa *. One research
study showed that Hp-infection s
associated with Shigella infection *°.

Researchers also consider food borne
transmission of Hp-infection. . One study
reported transmission through uncooked
vegetables irrigated with sewage-
contaminated water “°. Consuming uncooked
lettuce or food from street vendors has been
recognized as a risk factor as well %,

The possibility that Hp might be a zoonotic
pathogen transmitted from animals other than
cats has also been researched *. Some
scientists consider that Hp can be transmitted
through contact between sexual partners °.

Leading Hp-infection routes are:

e Oral-oral — mainly in developed
countries 24344

e Fecal-oral — mainly in developing
countries *3%:

e Aqueous — mainly in developing
countries 2324303,

e Between sexual partners?

e Pets?

e Uncooked or undercooked vegetables?

Etiological factors of gastric ulcer
According to most studies, 70% of all
gastric ulcers are Hp(+). Review shows Hp
was present in 65.3% of all ulcers, 74.3% in
duodenal and 55.4% in gastric ulcers *.
One cross-sectional study showed that
patients with Hp(-) peptic ulcer disease
were older than those with Hp(+) gastric
ulcers .
Etiological factors of gastric ulcer (fig. 9):
o Idiopathic gastric ulcer —an ulcer
without Hp-infection evidence or prior
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I'enikoOakTep ninopi - YNHHUK BUPa3KH LUTYHKY
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panimroro BxuBaaHs HIT3II.
Po3noBcIOIKEHHICTD 111 BUpa3KH €
Jy’Ke HU3bKOIO (puOnm3Ho 4%)) 1
I'eHeTHYHI UM eMireHeTUYHI 3MIHU
MYILHHY MOKYTb GYTH il IpHanHO0” .

e B kuBaHHS JKIB — iHTOyBaHHS IIUKIIO-
okcirenazu HIT3TII, nepemrkomxae
BUJIaHHS MYLIMHY Ta pOOUTH CIM30BY
BPA3JIMBOIO ISl TOKCUYHOTO BILTUBY
KHCTOTH i pepmentis *'.

o XpOHIYHI KapIio-BaCKyJISIpHI Ta
TacTPOEHTEPOJIOTIYHI pO3TIaan

e CnazxoBa marooris *,

CydJacHUI HampsM €TiOJOTIYHUX YWHHHKIB

BUPA3KOBOI XBOPOOW € MIJBUILEHHS y TPHU

pas 4acToTH [ TI-HEraTMBHHX BHPa30K

(puc. 10) i Moxe Oyru mNOB’sA3aHO i3

HactynHuM. [lo-nepiie, nikyBanus Im-

iH(ekmii 3HaYHO TOKpamuBcs. [lo-apyre,

XBOpI dacTille NPUHMAIOTh AHTHOIOTHUKHU

3a I 1:101150'¢ HEMyT. [Mo-Tperte,

npormcysanmst HIT3IT s6imsmmmocs *°. Ane

HoBi cenextuBHI HII3I1 MOXyTh 3HH3WUTH

YPaXKEHHS CIIH30BOI IITYHKY ..

Ic I'n-
moorrmel oI
L

o o
werwmmesl  HeTATIERHE
0%

Idiopathic gastric ulcer

\

i/ Laiomaririsa BpaIkoa
xEopola

WHereditry pathology 9 Com 5 OHTORONE

O ™ecdicine intske Sl lpufion MemEavetTin

@Cartiovascular dewses EXnopoba CCC

=R vl 2 XBopofs OpTERIn JEEHRY
[

- & Xnopola TpAEROTO TREKTY

Puc. 9. Etionoru Bupa3ku HUTyHKY
Fig. 9. Etiological factors of gastric ulcer

exposure to NSAIDs. Idiopathic ulcer
prevalence is very low (approximately
4%) “°. Mucin genetic or epigenetic
changes may be blamed for idiopathic
peptic ulcer disease *'.

e Medicine intake — inhibition of cyclo-
oxygenase by NSAID and aspirin
prevents mucin secretion and exposes
the mucosa for toxic effect of acid and
enzymes .

e Chronic cardiovascular and
gastroenterological diseases

e Hereditary pathology *.

Current trends in gastric ulcers diagnoses

show an almost threefold increase in the

prevalence of Hp-negative ulcers (fig. 10),

and this may be related to the following.

Firstly, Hp-infection management has

improved radically. Secondly, antibiotic use

for other diagnoses is common now. Thirdly,
prescription of aspirin and NSAIDs has
recently increased “°. However, recent
selective NSAIDs might minimize gastric

mucosa damage .

100 -

80 1 @ Hp-negative

60 m Hp-positive

40

I'm-HeratusHi
I'm-ro3uTuBHI

1995 2000

Puc. 10. Cy4acHwuii HarpsiMu €Ti0NOTiB
BUpPa3KH OUTYHKY (3 A. Juhasz, 2001)

Fig. 10. Current tendencies of etiological
gastric ulcer factors (from A. Juhasz, 2001)
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Helicobacter pylori as a cause of gastric ulcer
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Superficial gastritis
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Puc. 11. Tictonoris ciu30B0i 0GONOHKH MITYHKY 2
Fig. 11. Histology of gastric mucosa **
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Puc.12. Kackan «Correa P.» (x—iHri0yBanss nporecy): JIaHIfor natojgoriYyHux CTaHiB Ta
CIPUSTIHBUX YHHHUKIB OyB ormcanmii P. Correa y 3araibHo BizomMomy kackaxi Correa >
Fig. 12. Cascade Correa P. (x-process inhibition): A chain of pathological conditions and

contributing factors is described by P. Correa in his well-known Correa cascade **

Xou € cunbHUH 3B’5130K Mixk [ n-iH}ekIieo
Ta pakoM IIUTYHKY y 0araTboX KpaiHax sK i
B SnoHii, € Benuki MiKKpaiHHI pi3HHII Y
PIiBHI PO3NOBCIO/KEHHOCTI PaKy HUIYHKY 1
I'm cepoposmnoBcromkenHocti. Hanpukian,
PO3MOBCIOKEeHHICTh [ N-iH(exnii BUcoka B
Iunii Ta banrmanmemi, mpote TaM € HH3bKI
PiBHI paKy HUIYHKY. UMHHHKH, IO MOXYTh
BIUIMBATH Ha €TIOJIOTII0 paKky IUIyHKY,
BMIIIYIOTh TEHETUYHY pi3HO-MaHITHICTh
iHpikyrouoi Im Ta  pi3sHOMaHITHICTH
TEHETHYHUX OCHOB PIi3HMX €THWYHUX TPy,
y TOMYy 4YHCHI BH3HAYalOUMX BHUIAHHSA

Although there is a strong link between Hp-
infection and gastric cancer in many
countries such as Japan, there is a large
intercountry variation in incidence of gastric
cancer and Hp seroprevalence. For example,
the Hp-infection prevalence is high in India
and Bangladesh, but they have low gastric
cancer rates. Factors that may influence the
etiology of gastric cancer include the
genetic diversity of the infecting Hp-strains
and differences in the host genetic
background in various ethnic groups,
including gastric acid secretion and genetic
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LUIYHKOBOI ~ KMCJIOTM Ta  TI'€HETHUYHUH
noJTiMopdi3M mpo3anaibHUX MUTOKHUHIB. i
YMHHWUKH, PA30M 3 MICIIEBUMH YHHHUKAMU -
ririeHa Ta 3BUYKH XapuyBaHHS, IiJKa3ylOTh
0araToYMHHICTb PaKy IUTYHKY .

I'eniko6akTep mijiopi Ta aTeporenes
HaykoBui npuIrycKaroTh, 110 XpOHIYHUN
aTpo(iYHUIT TaCTPUT € OJTHUM 13 TPOBITHUX
YUHHUKIB PO3BHTKY aTePOCKIIEPO3yY 3
HACTYIHHMH Kpokamu (puc. 13) %,

Peanai ta iammi B 1999 p.ta Craxan B 1998
p. omucaiy 3B’ 30K Mixk [T Ta imemigHOIO
xBOpOo6oIo ceprst >°. Eminemionoriumi
JIOCTIJPKCHHST BUSBUIIU 3B’ 130K MiXK
TiTpamMu [’ aHTUTLIT Ta KOPOHAPHOIO
XBOp0O0OIO cepiist ab0 THCYJIBTOM Y JIFOIHHI.
[pore, neski MyTHI YMHHHUKHU TaKi SIK
COLISUIHO-€KOHOMIYHMH CTaH, OTPYJHIOTh
BHSICHEHHS! CIPHUMHAIOUOTO 3B’ 513Ky *0'2°,
Hemomasai qociipKeHHS HALUIEH] Ha

3B’ s13ku [ I-iH(ekTii i3
IHCYTIHOPE3UCTEHTHICTIO Ta Y1
MeTa0OJIIIHNM CHHAPOMOM 5,

polymorphisms in pro-inflammatory
cytokines. These factors, in addition to local
factors such as personal hygiene and dietary
habits, reflect the multifactorial etiology of
gastric cancer %2,

Helicobacter pylori and atherogenesis
Scientists suspect chronic atrophic gastritis
to be one of the main risk factors in
atherosclerosis development with the
following mechanisms of action. (fig. 13) *.

Realdi et al., 1999 and Strachan, 1998
reported an association between Hp and
ischemic heart disease >**°. Epidemiological
studies reported the association of Hp-
antibody titers and human coronary heart
disease or stroke. However, certain
confounding factors such as socioeconomic
status make it difficult to say definitively
whether a causal association exists **%.
Recent research focused on discovering Hp-
infection association with insulin resistance
and/or metabolic syndrome *’.

XpoHIYHHH aTpoQiTHHA racTpHT
(3MEeHIMeHHS KITBKOCTI Ta
(YHKII0HATBHOI AKTHBHOCTI
CeKDETONHHK KIITHH ILIVHKY)

Chronic atrophic gastritis
(decreasing of amount and functional
activity of secretory gastric cells)

J

3HIKEHHA CeKpellil BHYTPIIIHE0TO
(axTopy KacTia Ta mencHAy

Decreasing of intrinsic Castle factor and
pepsin secretion

MamsadcopOuia BitaMiny Biz 3 Dxki

Vit Bz malabsorption from food

3HIKEHHA BMicTY BiTaMiny Bia
¥ KpoBi

Decreasing of Vit By2 blood level

TneproMonHcTeiHeMid

Hyperhomocysteinaemia

ATepockaepos

Atherosclerosis

Puc. 13. TenikoGakTep minopi Ta areporenes >
Fig. 13. Helicobacter pylori and atherogenesis >

JUMANA
Vol. 53, No. 1 (157)

27 Jlixapcvkuii gichux

Pix 53, u. 1 (157)



Helicobacter pylori as a cause of gastric ulcer

E.Lytvyak

Ta6a. 1. I'n-epagukaniiini cxemn.
Table. 1. Hp-eradication schemes.

Jlixu (m03m) \ Drugs (dosage)

Hepmuii BuOip
X 3
First choice x 3

Tlepumii Bnﬁiﬂl'lepmuizi BUOIp
X3 x4
First choice x JFirst choice x 4

Jpyruii Budip
Second choice

I cranpapTHa p03a X 2 p/d \
PPl Standard dose x 2 p/d

Knaputpominun 500 mr x 2 p/d
Clarithromycin 500 mg x 2 p/d

Amoxcuumiin 1000 mr x 2 p/d \
Amoxicillin 1000 mg x 2 p/d

Mertponinazoa 500 mr X 2p/d \
Metronidazole 500 mg x 2 p/d

Terpanukain 500 mr x 4 p/d\
Tetracycline 500 mg x 4 p/d

Bicmyr 120 mr x 4 p/d\
Bismuth 120 mg x 4 p/d

JleBodurokcanun 500 mr x 2 p/d
Levofloxacin 500 mg x 2 p/d

TpuBaiicTb NiKyBaHHS B JHAX
Duration of therapy (days)

7 (axmio
JIOKaJIbHI
JIOCITIIDKEHHS
JIOBEJIH HOTO
e(EeKTHBHICTh
%\ if local
studies show
its
gfectiveness)

10

14 (12% Ginbm
e(EeKTUBHUH,
HIX 7-JIeHHUN
\ more
effective than 7
days)

7 7
10 10
14 (6inbim 14
e(eKTUBHUIA
, HIX 7-
JeHHui /
more
effective
than 7 days)

10

YMoBH 15151 BUOOPY
Condition for choice

SIKIIIO OTIIpP JI0
Knapurpominn
HY Y TOITYJISI{
<10-15%/

if resistance to
Clarithromycin
in local
population is <
10-15%

SIKIIO OTIp 10
METPOHIa30
nyy
MICHEBOMY
HaceJIeHHI
<40%/

if resistance
to
Metronidazol
e in local
population is

<40%

SIKIIIO TIepIINH
BiOIp €
HeeCKTUBHU
M/

if first one in
ineffective

IMpumirka: ITII1 — [HribiTop npoToHHOT HOMIIH
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Notes: PPl — Proton pump inhibitor

Ta6auus 2: IopiBHiooua xapakTepucruka I'n-epagukauiiinnx cxem *°. Jloxanns
NpoodioTUKIB 0 IIUX CXeM HATA€ MOKJIMBICTH MiABUIIIEHHS TX e()eKTUBHOCTI.
Table 2: Hp-eradicationguidleine effectiveness *. Probiotics inclusion appears to increase

their effectiveness.

Cxema npotu-I'esikodakTepHoi EdexTupnic] Yacrora ABTOp(H), pik
Tepamii \ T \ noOiYHHX JocTiTKeHHs \
Antihelicobacter treatment scheme Efficiency | edexriB\ Author(s), year of study
Side
effects rate

OM + K+ Am — 1 toxaens \ 79,7 % H/1L R.M. Zagari et al., 2007
Om + Cl + Am — 1 week
OMm + Kin+ Am — 2 TwkHi \ 81,7 % H/IT R.M. Zagari et al., 2007
Om + Cl + Am - 2 weeks
OM + K+ AM — 2 tioxkai \ 44,6 % H/1I R.M. Zagari et al., 2007
Om + Cl + Am — 2 weeks
Pa+Kn+Am+Bi/ 86,9 % H/IT XKykosa B.b., 2007 /
Ra + Cl + Am + Vi Zhukova V.B., 2007
Pa+Kn+Op/ 86,7 % H/1 Yepnsscekuii B.B., 2007 /
Ra+Cl+Or Chernyavskiy V.V., 2007
1M1 + K + Am / 87,5 % 45,8 % Knspureska LI i gp., 2007 /
PPI+ Cl + Am Klyaritska I.L. et al., 2007
IIIT + Ko + Am + npoGioruk \ 95,6 % 0% Kaspurcska LJL. i gp., 2007 /
PP1 + Cl + Am + probiotic Klyaritska I.L. et al., 2007
1M1 + K + Am / 91,8 % H/IT Aribanos A.M., 2006 /
PPI+ Cl + Am Agibalov A.M., 2006
Owm + Bi + ®ypasomnigon + Am \ 72,7 % H/1 Kopkymixo O.B. i np., 2005 /
Om + Vi + Furazolidonum + Am Korkushko O.V. et al., 2005
Owm + Bi + ®ypazomnigon + Terparmkiin \ 75,0 % H/1 Kopxymxo O.B. i 1p., 2005 /
Om + Vi + Furazolidonum + Tetracycline Korkushko O.V. et al., 2005
Owm + Bi + ®ypaszomigon + Me / 53,8 % H/1 Kopxymxo O.B. i 1p., 2005 /
Om + Vi + Furazolidonum + Me Korkushko O.V. et al., 2005
I + K + Bi/ 90,7 % 9,2 % Iepenepiii B.I' i ap., 2004 /
PPl + Cl + Vi Perederiy V.G. et al., 2004
IIIT + Kt + Me / 86,4 % 38,7 % Hepenepiit B.I' i ap., 2004 /
PP1 + Cl + Me Perederiy V.G. et al., 2004
T+ Ko + Am/ 77,0 % 46,0 % Pomamukina JI.H., 2004 /
PPl + Cl + Am Romashkina L.N., 2004
IIIT + K + Awm + npobiotuk \ 92,0 % 3,4 % Pomamikina JI.H., 2004 /
PPI + Cl + Am + probiotic Romashkina L.N., 2004
Bi + Terparmkiia + @ypasomigon \ 95,0 % H/IT Jomapesa L.B. i ap., 2002 /
Vi + Tetracycline + Furazolidonum Domareva I.V. et al., 2002

BinnmopHicTs 10 JikKyBaHHS MPOTH-

rejliiko0aKTepHOro 3apaskeHHsl

Resistance to the components of
helicobacter pylori-eradication schemes

VKpaiHCKMMH BYEHUMH IIPOAHAi30BaAHO In 2007, Ukrainian scientists led by

MMHAMIKY BimmopHocTi ' 10 meskux Vdovichenko V.I. analyzed and reported the
ckagHuKiB ['-epagukaniiaux cxeM (puc. dynamics of resistance to components of

14) ™ Hp-eradication guidelines.(fig. 14) ".
Binnopuicte 10 MerpoHimazony y 1996 p.

oyna 12%, a 'y 2005 p. carnyna go 50%. Y In 1996 resistance rate to metronidazole
1996 p. ne Oyno BupineHo mramiB [, was only 12%, in 2005 increased to 50%. In

PE3UCTCHTHHX 70 KJIapUTPOMILIMHY. 1996, there were no Hp-strains resistant to
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Bigmopwicte 3’sBumacs y 2001 p. Ta g0
2005 p. 3pocna 1o 9%. TinbKu TETpanUKIiH
B JaHUIl 4Yac He Mae >KOIHHX JIOKa3iB
BiJIIOPHOCTI, TAKUM YUHOM, I CXeMa, SK 1
paHnimre, npuitHATa. [TW-BigmopHicTh 10
KJIapUTPOMILMHY 1 MeTpoHiza3zony Oyna
94,1% 1 67,6% BiAmoBiaHO, HEAABHO, 3 65%
I'm-pesucrentHicTIO 10 000X 3 HUX. I'n
Oyna ycmimHo epanukoBana y 95,2% ocib
3a BUKOPHUCTAHHSIM HNEePBUHHOT
ITOYeTBEPEHHOT Teparnii (iari6iTop
MIPOTOHHOI MMOMIHU / aMOKCHITWIIH / puda-
OytuH / TUNIPODIOKCAIIH) PiBenn
pennauByBaHHS [ TI-iH(EKii y pO3BHHYTHX
Ta pO3BMBAIOYHX KpaiHax € y Tabm. 3 ™.

clarithromycin. Resistance began to occur
in 2001, and increased up to 9% in 2005.
Only tetracycline currently does not have
any proof of resistance, so, this
recommendation is still reasonable.
Recently resistance to clarithromycin and
metronidazole was 94.1% and 67.6%
respectively, with 65% resistant to both.
Hp was successfully eradicated in 95.2% of
patients with primary quadruple therapy
(Proton Pump Inhibitor / Amoxicillin /
Rifabutin / Ciprofloxacin) "*. Recurrence
rate of Hp-infection in developed and
developing countries are represented in
table 3 2,

Ta6u 3. Piens pennauByBannd I'. minopi y po3BHHYTHX Ta y PO3BHBAIOYHX Kpai'ﬂax35
Table 3. H. pylori recurrence rate in developed and in developing countries *

o
O W 0, v [P O
patients  [Observation period (%lyear)
PoszeunyTi kpainu / Developed countries(n=3014)
Graham USA 1992 55 24 0,0
Culter USA 1993 118 24 2,3
Abu-Mahfouz USA 1997 58 70 1,0
Gisbert Spain 1998 331 24 2,7
Fraser Nz 1998 167 15 4.6
Gisbert Spain 2002 120 24 6,6
Adachi Japan 2002 377 24 1,2
Okimoto Japan 2003 580 26 2,0
Rodrigez Spain 2004 208 48 2,4
Gisbert Spain 2006 1000 60 2,6
Possusaroui kpainu \ Developing countries (n=2071)
Hildebrand Bangaladesh 2001 105 12 13.0
Karczewska Poland 2002 276 12 16,0
Leal-Herrera Mexico 2003 141 24 11,4
Zhou China 2003 224 60 45
Gunaid Yemen 2004 275 12 34,0
Cheon Korea 2006 67 27 6,0
McMahon Alaska 2006 98 24 7,2
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BucHoBku

=  Po3noBcromKkeHHICTh [ -iHdekmii € y 3-4
pa3u OLTBIIOK y PO3BHBAIOYUX KpaiHAX,
HIK Y PO3BHHEHHMX, Ta HalOiIbIIe
CITIBBITHOCUTBCS 3 COLIATbHO-
€KOHOMIYHUM CTaHOM.

= ['m Moe mepenaBaTHCS Pi3HOMU
HUIAXaMHU, SK 1 OpaTbHO-OpAILHUM,
(hekampHO-0paTbHUHN, BOTHHH, MiXK
CTaTOBUMH MTapTHEpaMH, Yepe3 TOTHPKH 3
JIOMAaITHAMU TBapHHAMH Ta iy CHPHX
Ta\abo HEJOCTATHO 3BAPEHUX OBOYIB.

= [Ipubmmzno 70% ycix BHPa30K IUTYHKY €
I'm-no3uTuBHUMHI

= [IpocTexyeThCs 3SMEHIIICHHS yncia [ -
MO3UTHUBHUX BUPA30K

= JloBeneno mo [Tl € YUHHUKOM PU3UKY
PO3BUTKY aTpo(iyHOTO TaCTPUTY, paKy
IUTYHKY Ta aTePOCKIICPO3Yy.

= [Ipoba CHYOBHHHU MOJUXY € TOKA3CHUI
crioci6 gisrHocTHRY [-iHbexmii

= JlepmopsaHo Ha ['m-epagukarito —1ie
JIIKyBaHHS iHT161TOPOM TIPOTOHHOT IIOMITH
1 KITApUTPOMIIIMHOM Ta aMOKCHITHIIIHOM

= BaxxnmBo BpaxOBYBaTH piBEHb
PE3UCTEHTHOCTI JIO KOXKHOTO CKJIaTHUKA
I'-epagukaniiHol cxeMu

= BkJroYeHHs POOIOTUKIB € y HOBIIINX
I'm-epaaukaniiini cxemax

Bueckn

EJI, TIJ] ta OT 3amymanu mocmimxerns. EJI
ta OT 30mpanu nani, PO3MiHIOBAIH iX Ta
Hanmcamn d4epHeTtky. EJI, IIJT T1a OT
TepeBipsuTH 3pa3Ku i 3aTBEePIMIIH
OCTaTOYHHUU BUL.

CYTUYKU IHTEPECIB: Hema

REFERENCES / JITEPATYPA

Conclusion

= Prevalence of Hp-infection is 3-4 times
in developing countries than in that in
developedcountries and correlates best
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BucnoBku. [1o3uTHBHI HaciiIKd TrOCTPOTro
Hamany TJIayKOMH: 3iHHIOS Y BHIVIAIL
BEPTHUKAJIHHOTO OBy 3MIIIYETHCS BroOpYy,
0 Ja€ TOW ke e(eKT, MO0 1 IPUIAECKTOMIS;
MipiaTHdHa 3iHUIS ~ CYIPOBOIKYETHCS
PO3IMIMPEHHSIM ~ KUTBISI [AJIiapHOTO — TiNa
(cmmimpHAa  iHHepBamisA), 1m0  30iTBIIyE
UKIOXPYCTAIUKOBY JTUCTAHIIIIO i
nojermye (GpyHKIiIOBaHHS aKOMOJALiHHOTO
amapaTta; OJIOBOTa Tl 4Yac Hamagy
IJIAyKOMH 3HEBOJIHIOE OPTaHi3M, IO CIPHSE
OUTBII IBUAKOMY 3HIKEHHIO
BHYTPIIIHBOOYHOTO THUCKY 1 3axHIIae
KJIITHHHM CITKIBKH 1 30pOBOrO HepBa Bil
3arudeni.

Kii04uoBi cjioBa: KoMIeHCAaTOpHA peaKIis,
aKOMOJaIlisl, TOCTPHUI Hala IJIayKOMH.
Bynp-sikuii  matoyoriyHMNA  Tpolec B
OpraHi3Mi TIpH TEpIIMX CBOiX MPOsSBAX
HOCHTB XapaKTep KOMIICHCATOPHOT peaklii.
PosrisHemMo mnuTaHHA, YoMy B omi i3
3aKPUTOKYTOBOIO [JIayKOMOIO (3KT)
BUHUKAE€ TOCTPHIA Hamanx i sSKi MO3UTUBHI
3MiHH IIPY LILOMY BiIOYBalOThCS.
CopusitnuBi  pakropu BuHMkHeHHs 3KI:
MaJii po3Mip MepeaHbo-3aqHbOI 0Ci, MIUJTKa
nepeiHs Kamepa, BY3bKUM KyT IE€peaHbOI
KaMepH, KPYITHUHA XpYyCTaIUK,
JTAJIEKO30pICTh. AJle HE 3aBXId MpHu
rinepmerporrii Buankae 3KT.

3riiHO0 3aIpPONOHOBAHOT HaMM KOHLEILIl,
rnaykoMa ((BIIKpPHUTO- 1 3aKpHUTO- KyTOBa)
BUHMKaE B  O4Yax 3  aHATOMIYHOIO

Abstract. Positive consequences of an
acute attack of glaucoma: the pupil in the
form of a vertical oval is shifted upwards,
yielding the same effect as that of an
iridectomy; a  mydriatic  pupil s
accompanied with a dilation of the ring of
the ciliary body (common innervation),
increasing the cyclolenticular distance and
facilitating the functioning of the
accommodative apparatus; vomiting at the
time of an attack of glaucoma dehydrates
the body, contributing to a more rapid
lowering of intraocular pressure, protecting
the cells of the retina and optic nerve from
death.

Key words: compensatory reaction,
accommodation, acute attack of glaucoma.
Any pathological process in the body
produces a compensatory reaction at its
first manifestation.

Let us consider the question of why an
acute attack arises in the eye with angle-
closure glaucoma (ACG) and what are its
positive consequences.

The favorable conditions for the onset of
ACG are a shortening in the length of the
anteroposterior axis, a shallow anterior
chamber, a narrow angle of the anterior
chamber, a large sized lensand hyperopia.
However, ACG does not occur in every
hyperope.

According to our proposed concept,
glaucoma (both open and closed angle)
arises during a certain period of life (more
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CXWIBHICTIO, JI¢ BiJICTAaHh MiX MiJiapHUM
TIJIOM 1 €KBATOPOM XPYCTalIMKa B TIEBHUM
nepiosl XKUTTs (YacTimie — mpecOiomiTHMI)
CTae MeHIIe Takoi, Mo 3abe3neuye
aJIeKBaTHY B3a€MOMII0 MK XPYCTAINKOM i
LJTIapHUM M S130M B TIPOLIECi aKOMoJarlii.
[luHHOBI  3B’S3KM  NOYMHAIOTH  JEIIO
NPOBHCAaTH, M’S3  YacTKOBO  IIpallO€
BxoJiocty [3,4].

Jnst Toro, mo6 migBUIIMTH €()EeKTUBHICTDH
po0OTH aKOMOMJANIWHOTO amapary, Tpeba
a00 TMOKpAIIUTH >KUBJICHHS IHJIIapHOTO
M’s3a, 30IMBIIMBINKA TPHUILUIUB KPOBI J0O
TIepPEeTHHOTO BIZIPi3Ky oKa
(oranpmorineprensisi), abo 30iTBIIATH
HATSAT [MHHOBUX 3B’S30K, PO3TATHYBIIU
OYHE S0ITYKO [IISIXOM imemizanii
MepeHbOTO BiLTy OKa (BIAKPHUTOKYTOBa
riaykoma) [5].

IMpu 3KI" (Ha 11 ManuX po3MipiB OYHOTO
s0Jlyka 1 TOBCTOI CKJIEpM) ilemisyBaru i
pO3TSryBaTH  CKIEpalibHY  Kamlcyily  —
€pPTOHOMIYHO HEBHTiIHO.

Tomy 30ibIIeHHs BIACTaHI ,,IIMJIIapHE TiJO
— EKBaTOp KpHINTAIWKa” 1 HOpMai3aiis

pobotu aKoOMOJIaIliHHOTO amapara
JIOCATAEThCS  IUITXOM TOCTPHUX HAmaJiB
[JIAyKOMH.

SIki mo3uTHBHI 3MiHM BifOyBalOThCS B Ol
Il Yac TOCTPOro Hamagy TIJIAYyKOMH Y
novyarkoBid  (dyHKUioHanbHIN)  cranil
3aXBOPIOBaHHS?

Bimomo, mo rocTpuwii Hamax TIAYKOMH
crocTepiraeTbess  micas  QizugHOro  abo
PO3yMOBOTO TEPEHABAHTAXCHHS, CHJIBHUX
HETaTUBHUX €MOIiH, MEepeOXOJIOKEHHS,
neperpiBanus [1,2,6]. B ycix nmux Bumamkax
MMOYaTKOBHH MifIpia3 MepexonuTh y Mio3 i
BUHHMKA€E BINHOCHMH  3iHMYHMH  OJIOK.
Yacrimme Hamajx TIayKOMH BiJOyBa€eThCs
BHOYI, KOJI nepeBaXkae TOHYC
rapacuMIaTHYHOI HEPBOBOi CHCTEMH 1
3IHUIA MakcuMaibHO 3BYxkeHa [6]. Ilpu
HassBHOCTI  CHPUSTIMBHX  AHATOMIYHHX
(dakTopiB BUHHMKAE 3IHUIHUH OJOK, SKUI
MOCNIZIOBHO 3aIyCcKae IUKJIIYHUHA MpoLec:
¢daza  kommpecii, cTpaHTymAmidHA 1
3amanbHa ¢a3za, ¢daza 3HIKCHHS
BHYTPIIIHFOOYHOTO THCKY [2]. B pe3ymbraTi
Hamajay 3iHHULS Y BUIVISAAL BEPTUKAJIBHOTO

R. Worobec
often at presbyopia) in anatomically
predisposed eyes where the distance

between the ciliary body and the equator of
the lens becomes smaller than that which
insures an adequate interaction between the
crystalline lens and ciliary muscle in the

process of accommodation.  Zinn’s
ligaments start sagging somewhat, the
muscle partially relaxes [3,4].

In order to raise the efficiency of the

accommodative apparatus, it is necessary to
improve the nutrition of the ciliary muscle
by increasing the flow of blood to the
anterior portion of the eye
(ophthalmohypertension) or increasing the
tension on Zinn’s ligaments by distending
the eye ball through ischemia to the anterior
chamber of the eye (open-angle glaucoma)
[5].

It is not ergonomically advantageous to
produce ischemia and expand the scleral
capsule in case of ACG (with small eyeball
sizes and a thick sclera).

Therefore, an increase of the “ciliary body —
lenticular  equator” distance and a
normalization of the functioning of the
accommodative apparatus is achieved
during acute attacks of glaucoma.

What positive changes occur in the eye
during an acute attack of glaucoma at the
initial (functional) stage of the disease?

It is common knowledge that an acute
attack of glaucoma is manifested after
physical or mental overexertion, strong
negative emotions, overexposure to cold, or
overheating [1,2,6]. In all these cases, initial
mydriasis transforms into miosis and
relative iris bombe ensues. A glaucoma
attack more often occurs at night when the
tonus of the parasympathetic nervous
system predominates and the pupil is
narrowed maximally [6]. In the presence of
favorable anatomical factors an iris block
occurs which triggers a cyclic process
successively: the phase of compression, the
strangulation and inflammatory phase, and
the phase of a lowering the intraocular
pressure [2]. As a result of an attack, the
pupil in the form of a vertical oval shifts
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OBaITy 3MIITY€ETHCS BroOpy.

YoMy cermeHTapHa arpodiss  HacTimme
PO3BUBAETHCS Yy  BEPXHIH  IOJIOBUHI
paiinyxku? Y upoMmy € OionoriuHa
JIOLUIBHICTD.

Hoseneno, mo B ouax i3 3KI mepeBaxae
aCTUTMaTU3M  3BOPOTHBOTO  TUIY  [2].
CIUTIOIEHHSI  BEPTUKAIBHOTO  MepHjiaHa
pOTiBKM crpusie OJIOKaai KyTa IepeiHboi
KaMepH y BEpXHbOMY CEIMEHTi (TaM KyT
HalByX4nii). 3MIIIEHHS 3i1HUI Bropy Micist
HaTary TIayKOMU Ja€ TaKUH ke ePeKT, AK 1
ipunekTomiss  (piAMHA TPOXOIOUTH  MiXK
KPHUIITATUKOM 1 paliyKKO10).

Ille oguH MO3UTHUBHUKA MOMEHT — 3IHHIISL
MiCJs Hamagy 3ajJMIIa€ThCs Yy  CTaHl
Mijpiazy. 3 OISy Ha Te, IO IHHEepBAIlisd
cOiHKTEpiB 1 JAWIATaTOPIB palIyXKKH i
LUTIaPHOTO Tina 3a0e3MeuyeThes
CHUHEPTIYHMMH BOJOKHAMH MapacUMITaTHY-
HO 1 CHMIATHYHOI HEPBOBHUX cUCTeM [7],
pO3IIMpPEHHS  3iHHWII  CYMPOBOIKYETHCS
PO3IIMPEHHSIM KUTBI MMITIapHOTO TiNa i
301TBIICHHAM UKIOXPYCTATNKOBOT
muctanmii. e 3abe3medye BUTIOHI YMOBHU
s poOOTH aKOMOJAIIHOT CHCTEMH 1
Tics TOPUCTYITY TICBHUIA qac
BHYTPIIIHBOOYHHH THUCK 1 30poBi (hyHKIIT
nepe0yBarTh Y MEKaX HOPMH.

IToctynose 301IBIICHHS nisiMerpa
xpycranuka (IPUPOJAHUN  pPIiCT) 3HOBY
HOTipIIye POOOTY aKOMOJAIIMHOTO anapara
(3MeHIIyeThCA BiACTaHb ,,IWJIiapHE TiTO —
€KBaTOp XpyCTaJMka”) 1 TPOBOKYE HOBI
Hamamu Tiaykomu. OCTaHHI IOJUIIAIOTH

micis  cebe  cuHeXiampHYy — OJoKany,
rmaykomMa 3 (QYHKIOIOHANBHOI  CTamil
MEPEeXOAUTs B OPTraHiYHy i3 BTPATOIO

30pOBHX (QYHKIIIH.

TakuM 4nHOM, TOCTpPHUH Hamax rIayKOMH Ha
MOYAaTKy  3aXBOPIOBaHHSA  IOKJIMKaHUH
MPU3BECTH JIO MOCIAONCHHS i 2-X M’S3iB-
CUHEpricTiB: cQiHKTepa 3iHMII 1 M’s3a
Mromepa. lle kommeHcaTopHa peakiis,
OCKUTBKHA 30UTBIIYETHCS MHUKIOXPYCTaNN-
KOBa IWCTAaHINSI 1 MOJETHIyeThcs podoTa
aKOMOJIaIlIHOTO armapara.

ITlix wac rocTporo Hamagy TIJAyKOMH
BHHHKA€E OJIOBOTA (BHACIIIOK MTOJAPa3HEHHS
napacumnatudHoi cucremu). lle Takox €

upwards.

Why does segmental atrophy develop more
often in the upper half of the iris? There is
biologic expediency in this.

It has been establisheded that astigmatism
prevails in the eyes with ACG [2].
Flattening of the corneal vertical meridian
contributes to block the angle of the anterior
chamber in the upper segment (where the
angle is the narrowest). A shift of the pupil
upwards after an attack of glaucoma yields
the same effect as that of iridectomy (the
fluid passes between the lens and iris).

Yet another positive occurrence is that after
an episode of such an attack, the pupil
remains in the state of mydriasis. The
innervation of the sphincters and dilators of
the iris and ciliary body is supplied by the
synergistic fibers of the parasympathetic
and sympathetic nervous systems [7],
pupillary dilation is accompanied by a
dilation of the ciliary body and an
enlargement of the cyclolenticular distance.
This  facilitates  function  of  the
accommodative system, and with time,
allows the intraocular pressure and visual
functions to return to within a normal range
after an attack.

Gradual increase of the lenticular diameter
(a natural growth) deteriorates the work of
the accommodative apparatus again (the
“ciliary body - lenticular equator” distance
diminishes) and provokes new glaucoma
attacks. As the latter leaves a residual
synechial blockage, glaucoma progresses
from a functional stage into an organic stage
which is marked with a loss of visual
function.

Thus, an acute attack of glaucoma at the
onset of the disease is called upon to lead to
a weakening of the action of 2 synergistic
muscles — the sphincter pupillae and
Muller’s muscle. This is a compensatory
reaction since the cyclolenticular distance is
prolonged and accommodative apparatus
function is facilitated.

During an acute attack of glaucoma
vomiting occurs (due to an irritation of the
parasympathetic system).This is also a
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KOMIIEHCATOPHOIO  DPEaKI[€l0,  OCKIIbKU compensatory reaction, since vomiting
OJIF0BOTA BUKJINKAE 3HEBOJHEHHS results in dehydration of the body
OpTraHi3My, MO CIpHUsE OUTBII IBHIKOMY promoting a more rapid decrease of the
3HW)KEHHIO BHYTPIIIHBOOYHOTO THUCKY 1 intraocular ~ pressure and insuring
3abe3neuye 30epexeHHs 30pOBUX (QYHKIIIH. preservation of the optic functions.
OpraniaM JIIOAWHM PI3HUMH  IUIIXaMHU A human organism tries in every possible
HAMaraeTbcsi CTBOPUTH KOMQOPTHI YMOBHU way to create comfortable conditions for
Juii  poOOTH aKOMOAALHOrO — arapara, accommodative apparatus function, because
TOMY IO B MpOIECI CBOJIONII 3IaTHICTh in the process of evolution, the ability of the
o4ell MIBHIKO OPIEHTYBATHCh Yy MPOCTOPI eyes to orient themselves in space quickly
(robro  uwiTKO GauuTH  piBHOBiAIAJEHI (in other words, to distinctly see equidistant
00’€KTH) Tpajia TEpIIOYEepProBy PONb IS objects) has always played a primary role
BHOKHBAHHS JIIOJAUHY K BUILY [5]. for survival of the human species.
Jlitrepatypa:

1. Kuinika Bimca. JliarHocTuka i JlikyBaHHSI 09HHX XBopoO / 3a pexn. Jyriaca Kan noma ta benmpkamina
UYanra. [1ep 3 anrn. — JIsBiB, MenunuHa cBity, 1999. — C.209-240.

2. Hecrepos A.Il. IlepBuunas riaykoma / A.ILHectepos. — 2-e u31. — M.: Meaununa, 1982. — C.126.

3. Pynxosckast O.[1. IlepBuuHast OTKPHITOYTONBHAS TIayKOMa, OJIM30PYKOCTh M BO3PACTHAsl KaTapaKTa.
Yro obiero B atronarorenese? / O./1.Pynxosckas // Oxymuct. — 2005. - Ne6. — C.19.

4. Pynxosckas O.[l. K Bompocy 00 sTHOnaroreHese INEpBUYHONW OTKPHITOYTOJIBHOM TJIAyKOMBI H
ommopykoctr / O.JI.Pyakosckas // Odransmon.x. — 2007. - Ne2. — C.76-78.

5. PyakoBckast O.JI. OdranbMOrumnepTeHsis W TIJIAyKOMa: MEXaHH3Mbl pa3BUTHS (TEOPETHKO-
kiuHn4Yeckoe uccnenosanue) / O.J].Pynkosckas, B.ILIIumak // Bykos.men.icauk. — 2010. — T.14, Nel.
- C.142-146.

6. ®mamep J.I'mayxoma. [lep. 3 anrn. / JI.dnamep. — M.: Men.nipece - nadopm, 2008. — C.56-63.

7. llammmHOBa A.M., Bonkos B.B. ®yHkumoHangbHBIE METOABI HCCIEIOBAaHUS B O(TAIBMOJIOTUH /
A.M.IllammunoBa, B.B.Boakos. — M.: Meauiuna, 1999. — C.340.

JUMANA 38 Jikapcoxuii gicnux
Vol. 53, No. 1 (157) Pik 53, 1. 1 (157)



Ykpaincekuii nepexnan: ®penka Herepa, ATiac anaToMii JTroanHHA P. Bopobeyw

3eimu oocnioscenns Research Report

3B’SI30K PIBHSA CBUHIIIO (OJIMBA) B KPOBI ITIJ1 YAC
BHYTPIIHHBOYTPOBHOI'O PO3BUTKY TA IUTUHCTBA 3
APELHITAMMU 3A KPUMIHAJIBHI 3JI0YNHHU Y PAHHBOMY
JOPOCJIOMY BIILI
Magao Paiit’, Kum H. I[iTpin*, M. Jlaraac Pic®, Pivapn B. XOHyHF3,
Credinia . Beccer’, bproc I1. .JIecheep3, Mona Xo°, Mapi H. Pee’.
JluTsaunii eKoJIOTiYHUI LIEHTP OXOPOHHM 3140poB's B L{MHUMHHATI, BIAIUI KPUMIHAIEHOTO
npaBocyaus yHiBepcutery Llunnunnari, {uaununati, Oraiio, Cnonyueni Lltatn Amepuxu.

JuTsauii eKOJIOTiYHUHN TIEHTP OXOPOHH 310pOB's B L[MHIIMHHATI, BiII €1miIeMioJIoTii Ta
6iocTaTucTukw, JlemapTaMeHT HABKOJIHMITHHOTO CEPEIOBHIIA 1 3I0POB'S YHIBEPCUTETY
HuanuaHATI, Meanaanit Konemk, L{uammuanati, Oraito, Cnonydeni lltatn Amepuxu.

JIuTsauii eKOJIOTiYHUH TIEHTP 0XOpOHH 310poB's B [{untinaHaTi, J[uTsada mikapHs
Mennanoro uenTpy B LlunnmanaTi, Bigain memiatpii yHiBepcurery LIuHnInHHATI, METUIHUI
kosrek, LuamanaTi, Oraiio, Crionyueni Llltatn Amepuku

ASSOCIATION OF PRENATAL AND CHILDHOOD BLOOD LEAD
CONCENTRATIONS WITH CRIMINAL ARRESTS IN EARLY
ADULTHOOD
Paul Wright', Kim N. Dietrich®*, M. Douglas Ris®,

Richard W. Hornung®, Stephanie D. Wessel?, Bruce P. Lanphear?®,
Mona Ho®, Mary N. Rae?

! Cincinnati Children's Environmental Health Center, Division of Criminal Justice, University
of Cincinnati, Cincinnati, Ohio, United States of America,

2 Cincinnati Children's Environmental Health Center, Division of Epidemiology and
Biostatistics, Department of Environmental Health, University of Cincinnati College of
Medicine, Cincinnati, Ohio, United States of America,

3 Cincinnati Children's Environmental Health Center, Cincinnati Children's Hospital Medical
Center, Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati,
Ohio, United States of America

BucHoOBKH Abstract

IepenymoBu Background

Brume cBuHIO (0NMBa) y AMTHHCTBI € Childhood lead exposure is a purported risk
nepeadayyBaHuM (baxkTopom PH3HKY factor for antisocial behavior, but prior
BUHHAKHEHHS AaHTHCOI[AJIBHOI IIOBEIIHKH, studies either relied on indirect measures of
ale  TOmepelHi  JOCHi/DKeHHs  abo exposure or did not follow participants into
MOKJIaJajiicss Ha HenpsiMi BUMIPIOBaHHS adulthood to examine the relationship
BIUIUBY, a00 HE MPOCTEKYBAIN YYACHHUKIB Y between lead exposure and criminal activity
JIOPOCIIOMY JKUTTI, 1100 BHMBYHMTH 3B'S30K in young adults. The objective of this study
MDK BIUIMBOM CBHHLIO 1 3JIOYMHHOIO was to determine if prenatal and childhood
MISUTBHICTIO  MOJIOAl.  MeTor  J1aHoro blood lead concentrations are associated
NOCIIUKEHHST  Oyll0  BHU3HAYMTH,  9H with arrests for criminal offenses.

MOB'sI3aHI KOHIICHTpALii CBUHIIO B KpOBI
i Yac BHYTPIIIHBOYTPOOHOTO PO3BUTKY Ta
OUTHHCTBA 3 apelliTaMd 3a KPHUMiHAJIbHI
37I0YMHH.

JUMANA 39 Jikapcoxuii gicnux
Vol. 53, No. 1 (157) Pik 53, 1. 1 (157)


http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff2
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff1
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff2
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff2
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff3
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff3
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff2
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff3
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff3
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#aff2

Ukrainian translation of Frank Netterr’s Atlas of Human Anatomy

R. Worobec

Metoau Ta BUCTIAM

BaritHi xiHku Oynu HaOpaHi 3 YOTHPHOX
JKIHOYMX KOHCynbTalii B I[uHIuHHATI,
mrar Oraiio, 3a yMOBHM, IO BOHHU
NPOKMBAJIM y paioHaX MiCTa 3 BHCOKOIO
KOHLIEHTPALII€I0  CTapuX, 3a0pyJHEHUX
CBHUHLIEM TNOMelIKaHb. Mu BuBumiun 250
ocib BikoM Big 19 no 24 pokis, 3 HuX 376
JiTeH, siki Oyynu HaOpaHi IPH HAPOKECHHI B
mepiox Mk 1979 1 1984 poxamm.
[IpenaTanbHy MaTEPHUHCHKY KOHIIEHTPAIIIO
CBUHIIIO B KPOBi BHMIpPIOBAIN TPOTATOM
mepuIoro abo MoYaTKy OPYroro TPUMECTPY
BariTHOCTi. KOHIIEHTpAIlif0 CBHUHITIO B KPOBI
B JAWTHHCTBI BUMIPIOBAJI MIOKBAPTAIBHO 1
pa3 Ha JaBa POKA JO BIKYy 6,5 pOKIB.
Y4YaCHUKH JTOCII/DKEHHSI 00CTEXYBaJIHCS B
MICBKHX  MEAIATPUYHMX  KIIHIKAX Ta
Jursaiid  mikapHi MEIUYHOTO LEHTPY B
Huunuauari, mrat Oraio. Yci BHMagKu
apelTiB i apemiTiB 3a 3J04YMHHU, MOB'sI3aHI 3
HACHIILCTBOM, OyIIM OTpHMaHi 3 OQiliiftHIX
3aMCiB  KPUMIHAJIBHOTO  TPABOCYAISL
okpyry I'aminbpTon, mtar Oraiio. OcHOBHI
BHCIITU CKJIANH piBHI cmiBBigHOMmEeHb (PC)
3 TONpPaBKOIO HAa KOBapiaTH 3arajlbHUX
apemTiB 1 apemTiB 32 HACHIbHUIIBKI
3JI0YMHH, IOB'f3aHi 31 30UIBIIEHHSIM B
KpOB1 KOHIIEHTpamii CBHHII0O Ha KOXHI 5
Mkr/man (0,24 mmons/m) . CkopuroBaHuUit
3arajgbHUA KOEQIIieHT apemTiB OyB BUIIUM
Ha koxHi 5 wMkr/mn (0,24 Mmomw/im)
30UIBIICHHS] B KPOBI KOHLIEHTPALIIT CBUHIIIO:
PC = 1,40 (95% nogipumii intepBan [[]]
1,07-1,85) nnst npeHataibHOT KOHIEHTpanii
cBHHIIIO B KpoBi, 1,07 (95% A1 0,88 -1,29)
JUIsl CEpEeIHbOT0 BMICTY CBHHIIO B KpPOBi Y
mutrHCTBI, Ta 1,27 (95% A1 1,03-1,57) ms
piBHS CBHHIIO B KPOBi y O-piYHOMY Bii.
CxopuroBadi piBHI apernTiB 3a
HACHWJIBHHUIBKI 3TTOYMHH OyIIK OiBIIUME Ha
KOXKHI 5 MKI/OM TiIBUINEHHS BMICTY
cBuHIO B Kposi: BP = 1,34 (95% [I 0,88-
2,03) s TpeHaTanbHOI  KOHIICHTpAIl
cBuHIIO B KpoBi, 1,30 (95% I 1,03-1,64)
JUIsl CEpEeHbOT0 BMICTY CBHHIIIO B KpPOBi Y
nuThHCTBI, Ta 1,48 (95% M1 1,15-1,89) mis
PiBHS CBUHITIO B KPOBi Y 6-pi9HOMY BiIIi.
BucHoBku

Jlomooropa i micisAmoa0roBa KOHICHTPAIii

Methods and Findings

Pregnant women were recruited from four
prenatal clinics in Cincinnati, Ohio if they
resided in areas of the city with a high
concentration of older, lead-contaminated
housing. We studied 250 individuals, 19 to
24 y of age, out of 376 children who were
recruited at birth between 1979 and 1984.
Prenatal maternal blood lead concentrations
were measured during the first or early
second trimester of pregnancy. Childhood
blood lead concentrations were measured on
a quarterly and biannual basis through 6.5 y.
Study participants were examined at an
inner-city pediatric clinic and the Cincinnati
Children's Hospital Medical Center in
Cincinnati, Ohio. Total arrests and arrests
for offenses involving violence were
collected from official Hamilton County,
Ohio criminal justice records. Main
outcomes were the covariate-adjusted rate
ratios (RR) for total arrests and arrests for
violent crimes associated with each 5 pg/dl
(0.24 umol/l) increase in blood lead
concentration. Adjusted total arrest rates
were greater for each 5 pg/dl (0.24 pumol/1)
increase in blood lead concentration: RR =
1.40 (95% confidence interval [CI] 1.07-
1.85) for prenatal blood lead, 1.07 (95% ClI
0.88-1.29) for average childhood blood
lead, and 1.27 (95% CI 1.03-1.57) for 6-
year blood lead. Adjusted arrest rates for
violent crimes were also greater for each 5
pg/dl increase in blood lead: RR = 1.34
(95% CI 0.88-2.03) for prenatal blood lead,
1.30 (95% CIl 1.03-1.64) for average
childhood blood lead, and 1.48 (95% CI
1.15-1.89) for 6-year blood lead.

Conclusions

Prenatal and postnatal blood lead
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CBHHIIO B KpOBI TOB's3aHi 3 OiIbII
BHCOKMMHU PIBHSAMH 3arajgbHOi KUIBKOCTI
apemTiB Ta/abo apemrTiB  3a 3JOYUHH,
moB's3aHi 3 HacwibcTBOM. lle mepiie
MIPOCTICKTHBHE JIOCTIJIXKCHHS, SIKE
MPOJAEMOHCTPYBAJIO 3B'S30K MK BIUIHBOM
CBUHIIIO B IEPIOJ] POCTY 1 PO3BUTKY JiTei
Ta X 3JI0YUHHOI MOBEIIHKUA Y JTOPOCIOMY
BiIll.

Opurinanpnaa crarrsa: Pait Jix. I1., diTpix
K.H., Pic M. JI., Xonysnr P.B., Beccen C./I.
Ta iH. (2008) 3B’sA30K KOHIICHTpAIlii CBUHIIIO
B KPOBI il 9ac BariTHOCTI Ta B JUTHHCTBI 3
KpUMIHAJGHAMHU apelTaMd Ha I0YaTKy
nopocioro xuttsa. PLoS Med 5 (5): el0l.
DOI: 10.1371/journal.pmed.0050101

concentrations are associated with higher
rates of total arrests and/or arrests for
offenses involving violence. This is the first

prospective study to demonstrate an
association between developmental
exposure to lead and adult criminal
behavior.

Citation: Wright JP, Dietrich KN, Ris MD,
Hornung RW, Wessel SD, et al. (2008)
Association of Prenatal and Childhood
Blood Lead Concentrations with Criminal
Arrests in Early Adulthood. PLoS Med
5(5): el01. doi:10.1371/journal.pmed.
0050101
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COIlaJIbHO-€KOHOMIYHHUHN CTaH.
* EneKkTpoHHA TIIOIITA [UIS JIUCTYBAHHS:
kim.dietrich@uc.edu

Hincymox penakropis

IepexymoBu

HacunbHUIBKI 3JIOYMHH € 3pPOCTAIYO0I0
mpobJIeMor0 y 6araTboX KpaiHax, alie 4oMy
JIesiK1 JTF0/IM OLIbIN arpecHBHi, HX iHII? B
pAAl MOCTiKEeHb BU3HAYECHO, MO YOJIOBiYa
cratb €  (aKTOpOM  PH3HKY IS
HACHJIBHMIILKOI 3JIOYMHHOI MOBEMIHKH, TaK
caMO SIK 1 BIUIMB TIOTIOHOBOTO AWMY MO
HapO/DKCHHS, HASBHICTh aHTHCOIIAIHLHUX
0aTbKIB, a TaKOX HAJIEKHICTh O OigHOT
pomurn. Ille  ogHuM  MOTEHIIHHUM
(haKTOPOM PHU3MKY aCOLIANIBbHOI MOBEIIHKU
JIOPOCTIOTO € BIUIMB CBHHIIO B JUTIYOMY
BiIli, xoua Majio JOCHIIKEHD
0e3Mmocepe/IHb0 BUBYAIU TC, SKHM YHHOM
BIUIMB CBUHLIO Y JUTHUHCTBI MOB'A3aHUH 31
3MOYMHHOIO TIOBEMIHKOIO B  JOPOCIHI
nepion. CBHHEIb € TOKCHYHAM METAJIOM,
0 pyHHYy€e HEPBOBY CHCTEMY NP KOBTAaHHI
abo BauxaHHi. BiH poO3MOBCIOmMKEHHUHA Yy
HaBKOJIUITHEOMY CepeoBHIIi yepes
[IMPOKE BUKOPHUCTAHHS HOTO B MUHYJIOMY Y
(apbax, mpunoi st BOIOIPOBIIHUX TPYO,
oemsuni. Y 1978 pomi 13,5 winbiioHiB
aMEepUKAHCHKUX JIITeH Malu piB€Hb CBUHITIO
B KpoBi Bumie 10 MKI/IJ, HOTOYHHUIA BMiCT
CBHHIIIO B KpoBi HenokoiTh [lentpu CIIIA 3
KOHTPOJIO H MpoQUIaKTUKHA 3aXBOPIOBAHBb
(cepeaHsi KOHLIEHTpALisl CBUHIIO B KPOBI B
CIIOA cranoButh 2 wMkr/min). CBUHIEBI
¢apbu 1 npumii  Oymm  3a0opoHeHi
BimmoBimHO y 1978 1 1986 pokax
¢denepampanm  ypsmom  CIIA, Bumyck
€THUIIHOBAHOTO OcH3UHY HapeITi
npunaeHo B 1996 pori. Jlo 2002 poky
tinpku 310 000 miteit B CILIA manu piBeHb
cBUHIO B KpoBi Buiie 10 mMkr/mi. Tum He
MEHIIIE, JiTH, SKi 3a3HAJU BIUIMBY HIDKYHX
PiBHIB CBHHIIIO, HXK 3a3HAYEHO, KOBTAIOUH
,HAIIPUKIIAJA, YaCTOYKH TITYy a00 3aHIIKH
crapoi (¢apOm, 1O MICTUTh CBUHEIb,
MOXYTh MaTH HHU3BKHH IHTENEKTyaIbHUN
PO3BUTOK Ta TOBENIHKOBI MpoOiIeMH, B
TOMY YHCITi i arpecito.

status
* To whom correspondence should be
addressed. E-mail: kim.dietrich@uc.edu

Editors' Summary Top

Background

Violent crime is an increasing problem in
many countries, but why are some people
more aggressive than others? Being male
has been identified as a risk factor for
violent criminal behavior in several studies,
as have exposure to tobacco smoke before
birth, having antisocial parents, and
belonging to a poor family. Another
potential risk factor for antisocial behavior
as an adult is exposure to lead during
childhood, although few studies have
looked directly at whether childhood lead
exposure is linked with criminal behavior in
adulthood. Lead is a toxic metal that
damages the nervous system when ingested
or inhaled. It is present throughout the
environment because of its widespread use
in the past in paint, solder for water pipes,
and gasoline. In 1978, 13.5 million US
children had a blood lead level above 10
pg/dl, the current US Centers for Disease
Control and Prevention blood lead level of
concern (the average US blood lead level is
2 pg/dl). Lead paint and solder were banned
in 1978 and 1986, respectively, by the US
federal government; leaded gasoline was
finally phased out in 1996. By 2002, only
310,000 US children had a blood lead level
above 10 pg/dl. However, children exposed
to lower levels of lead than this—through
ingesting flakes or dust residues of old lead
paint, for example—can have poor
intellectual development and behavioral
problems including aggression.
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Yomy npoBOANJIH 1€ TOCTiTZKeHHS ?

Xoua neski MOCIHIMKEHHS II0Ka3alH, 110
BILUTUB CBHHINIO y JUTHWHCTBI TOB'SI3aHUNA 3
OLNIBIII MI3HLEOIO 3JI0YMHHOIO MOBEMNIHKOIO, IIi
JMOCTIDKCHHST 4YacTO  TOKJIAaJaIuCs  Ha
HenpsiMi BHUMIpPIOBaHHSI BMICTY CBHHIIO Y
JIUTUHCTBI, Takli sIK piBEHb BMICTY CBHHIIIO Y
KICTKax y MOJIOJMX Jopociux abo icTopis
OTPYEHb CBHHIEM. I[HII JOCTIIKCHHS, B
SKUX BHMIDIOETBCS BIUIUB CBHHIO Y
JIMTHHCTBI, HE CroCTepiraim
0e3mocepelHFO0 YYACHUKIB JOCHTIKEHHS Y
JIOPOCTIOMY JKUTTi. Y HOBOMY IOCHIiIKCHHI
BYEHI TOCTIIMIH 3B'SI30K MK (paKTHIHUMHU
BAMipaMH KOHIICHTpAIlii CBHUHIIO B KpOBI
MMjJ 4Yac BariTHOCTI 1 B JUTUHCTBI Ta
KpUMIHAJBHUMHU apelTaMi Ha T0YaTKy
JIOPOCIIOTO KHUTTS, 100 OTpUMAaTH OUIBII
YiTKe YSBJICHHS MPO T€, HACKIIBKM paHHIN
BIUIMB CBHHIIO aCOLIIOETHCS 3 MOAAJIBLIOID
HACHJIbHHUIIBKOIO TIOBEiHKOIO.

o nocainHUKU POOMIHU i 3HAW LN ?

Mix 1979 i 1984 pokamu IOCIiTHUKA
BiiOpaiy BariTHUX JKiHOK, SIKi TMPOKUBAIH
y Oimamx paiioHax [luHnumHHATI, e Oyma
BHCOKA KOHIICHTPAITis cTapux,
3a0pyIHEHUX CBUHIIEM IIOMEIIKAHb, IS
JocHiKeH s CBUHIO Y [luHnmHHaTI. BoHM
BUMIpDIOBAJIM Y JKIHOK  KOHLEHTpALiIo
CBUHLIIO B KpOBI MiJl 4Yac BariTHOCTI SK
03HAKy NPEHATANIBHOI EKCIO3HUIIT CBUHIO
y iXHBOTO TOTOMCTBa Ta DPiBHI CBHHIIO B
KpPOBi IPOTATOM JWTHHCTBA PETYISIPHO, IO
NOCATHEHHS  NITBMH  BiKy IOeCTH 3
MOJIOBHHOKO poKiB. [loTiM BOHH OTpHUMaiu
iHpopMamito  Big  MiCOEBHX  OpraHiB
KPUMIHAJIBHOTO  TPaBOCYIAS TIPO  Te,
CKINBKU pa3iB kokeH 3 250 HamaakiB OyB
3aapeIITOBAaHUN MiX IepioJoM HacTaHHs 18
pokiB, 1 kinmem koBTHi 2005 poOKy.
JIoCHiMHUKK BUSIBHUIM, IO IIiABHIICHHS
BMICTY CBHHIIIO B KPOBI JI0 HAPOJKCHHS 1 B
paHHBOMY JWTHHCTBI OyNM TIOB'si3aHi 3
OUIBII BUCOKOIO YaCTOTOIO apeITiB 3 OyIb-
SKOi TpPWYMHH 1 B TOMY 4YHCIi 3a
HACWJIBHHIBKI 37mounHHW. Hampukman, Ha
KOXHI 5 MKT/nj1 301JIbIIICHHS PiBHS CBUHITIO
B KpOBi y IIICTb POKIB PH3HK IIiIHATHCS
apemTy 3a HACWIBHUIBKI 3JI0YMHU BXKE Ha

Why Was This Study Done?

Although some studies have suggested that
childhood lead exposure is associated with
later criminal behavior, these studies have
often relied on indirect measurements of
childhood lead exposure such as bone lead
levels in young adults or a history of lead
poisoning. Other studies that have measured
childhood lead exposure directly have not
followed their participants into adulthood.
In this new study, the researchers
investigate the association between actual
measurements of prenatal and childhood
blood lead concentrations and criminal
arrests in early adulthood to get a clearer
idea about whether early lead exposure is
associated  with  subsequent  violent
behavior.

What Did the Researchers Do and Find?
Between 1979 and 1984, the researchers
recruited pregnant women living in poor
areas of Cincinnati, which had a high
concentration of older, lead-contaminated
housing, into the Cincinnati Lead Study.
They measured the women's blood lead
concentrations during pregnancy as an
indication of their offspring's prenatal lead
exposure and the children's blood lead
levels regularly until they were six and half
years old. They then obtained information
from the local criminal justice records on
how many times each of the 250 offspring
had been arrested between becoming 18
years old and the end of October 2005. The
researchers found that increased blood lead
levels before birth and during early
childhood were associated with higher rates
of arrest for any reason and for violent
crimes. For example, for every 5 pg/dl
increase in blood lead levels at six years of
age, the risk of being arrested for a violent
crime as a young adult increased by almost
50% (the “relative risk” was 1.48).
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MMOYaTKy IOPOCIOr0 XKHTTS 3POCTaB Maike
Ha 50% («BimHOCHMH pU3KK» ckiIanas 1,48).
o o3Ha4a0Th i BACHOBKH?

i maHi HaTAXOTh MEPEKOHIKMBI JOKAa3H TOTO,
110 pPaHHId BIUIMB CBHUHIIO € (HhaKTOpOM
PU3UKY WIOJO 3J0YMHHOI TOBEHIHKH, Y
TOMY YHCIi HACWIBHHUIIBKHX 3JI0YHHIB, Y
3pinomy Bili. MiMoBipHicTIO, sIKy aBTOpH He
3MOTJIM OLIHUTH B LbOMY JOCHTIJDKCHHI, €
Te, IO BIUIMB CBUHIIO 3HIKYE I1HTENCKT,
SIKHHA B CBOIO 4epry, MiABHUITY€e HMOBIpHICTH
TOrO, M0 3J0YHMHIS Oyne  BUKPUTO
(Hampukiag, — 3aapenIToBaHo).  ABTOpPH
PO3MIISIAIOTE Pl OOMEKEHb B IXHHOMY
TTOCTIKCHHI, HAIPHUKIaJ, BOHH, WIMOBIPHO,
HE OXONWIM BCIO 3J0YHHHY TOBEIIHKY
(OCKIZIBKH OIIBIIICTD 3JIOYMHHOI MOBEIIHKU
HE MPU3BOJWTH 0 apemuriB). He3paxarouu
Ha Te, II0 CKOJOTIYHI piBHI CBHHIO 1
PIBEHb 3JI0YMHHOCTI 3HM3WIKCS 332 OCTaHHI
30 pokiB B CIIIA, 3aranbHe CKOPOYCHHS HE
Oymno OITHOPiTHUM, MICBKI TH
3aJIUIIAIOTHCS 0COOJIIMBO BPA3IHUBUMHE JIO il
cBUHIID. TOMy pe3yiabTaTH JJ03BOJISIOTH
NOPUIYCTUTH, [0 TOJANbIIE 3MEHIICHHS
BIUIMBY CBHHIIO B JUTHHCTBI MOXe OyTH

BaYKJINBUM 1 IOCSIKHHUM crocobom
3HUIKEHHS KIJTBKOCTI HaCHJIbHUIIBKUX
3JI0YHHIB.

JonaTkoBa ingopmanis.

BinbHuit nocryn nmo nux BeO-caiitiB 3a
JIOTIOMOT0I0  Bepcii IbOro MiACyMKy Ha
http://dx.doi.org/10.1371/journal.pmed.005
0101.

Y crarri JleBima bBemminmkepa B PLoOS
Medicine Perspective mani oOGroBOprOIOTHCS
MOCTI/DKCHHS Ta TIOB'I3aHi JTOKYMEHTH
mIOZ0 BIUIMBY CBHHIIO Ha JiTed 1
3MEHIIICHHS 00’€My MO3KY B JOPOCIOMY
BiIll.

MoskHa TpociyXaTH JOHOBIAb JOCHITHMII
Kim [litpix «CmepTenpHa cHaaidHA
CBUHIIIO», KOpOoTKHi MP3-daiin npo Brums
CBHHIIO 1 HACWJIBLHUIIBKI 3JIOYAHU.
«Toxtowny, THTEpPAKTUBHUI cait
Harionaneaoi meanuanoi 0i0morexn CIIA,
Hajgae  iHpopMaIilo MpPO  EKOJIOTiuHi
nmpoOyieMu 31 370pOB'SIM, BKJIIOYAIOYU TIPO
BILJINB CBUHIIIO (anrmificeKor0 Ta
iCIIAaHCHKOIO MOBaMH).

What Do These Findings Mean?

These findings provide strong evidence that
early lead exposure is a risk factor for
criminal behavior, including violent crime,
in adulthood. One possibility, which the
authors were unable to assess in this study,
is that lead exposure impairs intelligence,
which in turn makes it more likely that a
criminal offender will be caught (i.e.,
arrested). The authors discuss a number of
limitations in their study—for example,
they probably did not capture all criminal
behavior (since most criminal behavior does
not lead to arrest). Although both
environmental lead levels and crime rates
have dropped over the last 30 years in the
US, the overall reduction was not
uniform—inner-city  children remain
particularly vulnerable to lead exposure.
The findings therefore suggest that a further
reduction in childhood lead exposure might
be an important and achievable way to
reduce violent crime.

Additional Information.

Please access these Web sites via the online
version of this summary at
http://dx.doi.org/10.1371/journal.pmed.0
050101.

A PL0oS Medicine Perspective article by
David Bellinger further discusses this study
and a related paper on childhood lead
exposure and brain volume reduction in
adulthood

Study researcher Kim Dietrich can be heard
talking about “The Lethal Legacy of Lead”,
a brief MP3 about lead exposure and violent
crime

Toxtown, an interactive site from the US
National Library of Medicine, provides
information on  environmental  health
concerns including exposure to lead (in
English and Spanish)
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OXOpOHHE  areHTCTBO  HABKOJIUIIHHOTO
cepenosumia CIIIA nanae iHdopMmarlito mpo
cBuHenb y ¢apbi, mwr W TIpyHTI Ta Tpo
3aXUCT JUTEH Bi OTPYEHHS CBUHIIEM
(aHTTIHCHKOIO Ta ICIAHCHKOI0 MOBAaMM).
MedlinePlus Hajmae crnucok mocWiIaHbp Ha
iHpOpMAIil0 PO  OTPYEHHS  CBUHIIEM
(aHTTIHCHKOIO Ta ICIAHCHKOI0 MOBaMH).
Awmepukanceki LleHTpn 3  KoHTposmo i
3armo0iraHHs 3aXBOPIOBaHb HaJAI0Th
iH(hOpMAIIif0 PO TpOrpaMu MPOQiTaKTHKH
OTPYEHD CBHHIIEM Y TUTSYOMY Billi.
ATEHTCTBO OXOPOHHU 3I0pOB'S
BenukoOpuTaHii Takoxk Hamae iHGOpMaIIio
Ipo CBHHENb 1 Horo HeOe3meKy s
3/10pOB's.

Beryn

Panmniii MOYaTOK
HACUJIBHHUIIBKOT MOBEAIHKH €
MOTIEPETHIKOM JKUTTEBOT'O HUIIXY,
3aThbMAapEHOTO0 OOMEXKEHUMHU COIiaIbHIMU
Ta OCBITHIMH IOCSATHEHHIMH,
YB’SI3HCHHSMH, HENOBHOIO 3aifHATICTIO Ta
mepeqdacHoro  cMmeprhictio  [1,2]. L
HeaZeKBaTHI ITOBEIIHKOBI MOJIENI, SIKI 4acTO
3'IBIIAIOTHCS B paHHbBOMY Bil,
3a/IMIIAIOTECS  TOCHTH CTaOlmpHUMHU [3].
Taki ¢axkTn MiAKPECTIOTh BAXIUBICTH
BUSIBJICHHSI (DAKTOPIB PU3UKY, SKI MOXYTh
CKEepyBaTH MOJIOJb Ha paHHIA M0YaTOK
MIPOSIBIB 3JI0YMHHOCTI Ta HACHJILCTBA.
Mera-ananiz 34 He3aleKHUX TOCIIIKEHD
BH3HAUYMB 1 pO3CTaBUB 3a 3HAYEHHIM
(dakropu PHU3HKY BHHUKHEHHSI
HaCWJIBHHIIBKOI 3JIOYMHHOT TOBEMIHKH [4].
Haii0inpm BaroMuMu QGaxTopamMu pHU3HKY
Oynmu: donoBida CTaTh, IPEHATANbHUH
BIUIMB TIOTIOHOBOTO JUMY, HAasBHICTh
AHTUCOLIAIBHUX  OaTbKiB 1  HHU3LKUU
COIIaTbHO-CEKOHOMIYHAN CTaTyC POJIMHU.
HartomicTh KijgbKa JOCIIMKEHb OIIHIOBAIN
HACJIJIKM BIUIMBY CBHMHIIO Ha JiTed sK
YUHHHUK PU3HUKY 3JIOYMHHOT TIOBEIIHKH.
Jeski eI IeMI0JIOTIUHI IOCIIHKEHHS
BHUSIBUJIM 3B'S30K MiXK BIUIMBOM CBHHI[IO Ha
miTe 1 aHTHUCOLIAJIBHOIO IOBEMIHKOI0. Y
JOCTI/KCHHI, TPOBEACHOMY 3a YYacTIO
momoni @imanmenbdii, icTopist OTpyeHHS
CBHHLEM € OJHHMM 3 HaWOINbII 3HAYMMHX

arpecuBHoi  abo

The US Environmental Protection Agency
provides information on lead in paint, dust,
and soil and on protecting children from
lead poisoning (in English and Spanish)

MedlinePlus provides a list of links to
information on lead poisoning (in English
and Spanish)

The US Centers for Disease Control and
Prevention provides information about its
Childhood Lead Poisoning Prevention
Program

The UK Health Protection Agency also
provides information about lead and its
health hazards

Introduction Top

Early onset of aggressive or violent
behavior is a precursor to a life course
marred by limited social and educational
achievement, incarceration,
underemployment, and premature mortality
[1,2]. These maladaptive behavioral
patterns, which often emerge early in life,
remain highly stable [3]. These facts
highlight the importance of identifying risk
factors that may place youth on an early
developmental trajectory toward a career of
crime and violence.

A meta-analysis of 34 independent studies
identified and prioritized risk factors for
serious, violent criminal behavior [4]. The
most consistent risk factors were male
gender, prenatal exposure to tobacco smoke,
having antisocial parents, and low family
socioeconomic status. In contrast, few
studies have evaluated the consequences of
childhood lead exposure as a risk factor for
criminal behavior.

Some epidemiological studies have found a
relationship  between childhood lead
exposure and antisocial behavior. In a study
of Philadelphia youth, a history of lead
poisoning was among the most significant
predictors of adolescent delinquency and
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MIPOBICHUKIB MM UTITKOBOI 3J0YMHHOCTI Ta
3JIOYMHHOCTI TOPOCITHX YOJOBiKiB [5]. PiBHI
CBUHIIIO KIiCTOK Oynmm  mTOB's3aHi 3
IIPaBOIIOPYIIHOIO MOBE/IiHKOIO B
PETPOCIIEKTUBHOMY JIOCHIJDKEHHI KOTOPTH
11-piuanx pgiteit y [IlitrcOypsi [6]. Y
[{uHIMHHATI KOHIIEHTPAII] CBUHIO B KPOBI
MiJl Yac BAariTHOCTI Ta y JUTHUHCTBI Oymu
MOB'I3aHI 3 MIABUINCHHSAM  PHU3HKY
acomiaNbHOI MOBEIIHKH Ta MPaBOIOPYIIEHb
y migmitkoBomy Bimi [7]. Hapemri,
MiABUIICHUN piBEHb CBHHITIO Y KiCTKax OyB
BUSIBIICHUH y HETIOBHOJITHIX
MPaBOINOPYIIHKUKIB, IO IPOXHBAIOTh B
okpy3i AmmereHi, mrat IleHcimbBaHisg, B
MOPIBHSHHI 3 KOHTPOJIbHOO rpymoto [8]. Lli
JIOCHI/DKEHHST  TI0Ka3yloThb, IO  BIUIMB
CBUHLIIO 3 HaBKOJHIIHBOTO CEPEAOBHIIA Y
JMUTSYOMY Billl TOB'SI3aHUM 3 PO3BUTKOM
mpobJeM Ta 3J04YMHHOI MoBeXiHKU. bepyun
IO YBard Ii JaHi, CJIiJ 3a3HAYUTH, 1O PSi
OCTaHHIX €KOJIOTIYHMUX IOCJIOKEHb, IO
OB’ SI3YI0Th MPOJIAXK €THIOBAHOTO OEH3WHY
a00 piBeHp aTMOC(EPHOIO CBUHIKO 3
pIBHEM 3JIOYHHHOCTI, TaKOX MiATPUMYIOTh
3B'A30K MK BIUTMBOM CBHHIIIO 1 3JI0YHHHOIO
moseninkoro [9-12]. IlutamHs Bce X
3aJMIIAIOTHECS, OCKUIBKKA Il JOCIIIIHKEHHS
MIPOBOJIMIINCH y TIOTIEPEUHHX 3pizax ( TOMy

MPUYMHHICTE HE MOXe OyTH  HiTKO
3adikcoBaHa), MOKJIATAIOTHCA Ha HENpsAMi
BUMipH  BIUIMBY  CBHUHIIO a0o  He
CIIOCTEpIray  YYaCHUKIB Y  JOPOCIOMY
JKHUTTI.

Tyr MM TOBIIOMJISIEMO MpPO pe3yJbTaTH
JIOBFOCTPOKOBOTO MPOCIEKTUBHOTO

JIOCHI/DKEHHS TIPO  BIUIMB Yy  JAWTHHCTBI
OTHOTO TOTEHIIHHOTO (PaKTOPY PHU3HKY
BUHHMKHEHHS apellTiB y J0pOCIOMY Billi, —
MIiBHUIICHOT KOHIICHTPAI[Il CBUHIIO B KPOBI
IIiJ] Yac BariTHOCTI Ta JUTUHCTBA.

MeTtoam aocaixkeHHst

YuacHuku

Jocmimkenas cBuHIO y  [{uHIUHHAATI
(ICII) BKIIOYAIO KOTOPTY HAPOIKEHHUX 3
kiang 1979 nmo mowatky 1984 poky. o
JICL] BrutroueHi XiHKH B IepmoMy abo Ha
MOYaTKy APYTOorOo TPHUMECTPY BariTHOCTI,

adult criminality in males [5]. Bone lead
levels were associated with delinquent
behavior in a retrospective cohort study of
11-year-old Pittsburgh children [6]. In
Cincinnati, prenatal and childhood blood
lead concentrations were associated with an
increased risk for antisocial behavior and
delinquency in adolescence [7]. Finally,
elevated bone lead levels were observed in
juvenile  court-adjudicated  delinquents
residing in Allegheny County, Pennsylvania
compared to matched controls [8]. These
studies  suggest that exposure to
environmental lead during childhood is
associated with the development of conduct
problems and delinquent behavior. In
consideration of these findings, it is
noteworthy that a number of recent
ecological investigations correlating leaded
gasoline sales or atmospheric lead levels
with crime rates also support an association
between lead exposure and criminal
behavior [9-12].  Questions  remain,
however, because these studies were cross-
sectional (hence causality cannot be firmly
established), relied on indirect measures of
lead exposure, or did not follow participants
into adulthood.

Here, we report the results of a long-term
prospective study on the effects of one
potential childhood risk factor of adult
arrests, elevated prenatal and childhood
blood lead concentrations.

Methods Top

Participants

The Cincinnati Lead Study (CLS) is a birth
cohort recruited from late 1979 to early
1984. The CLS enrolled women in their
first or early second trimester of pregnancy
who attended four prenatal clinics within

SKi BiABigyBaNmn YOTHPH KiHOY1 impoverished Cincinnati  neighborhoods
KOHCYJIbTAIIi1 B OlIHUX paiionax with a high concentration of older, lead-
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[uHtMHHATI 3 BUCOKOIO KOHIICHTPAITIEIO
cTapux, 3a0pyJHEHUX CBUHIIEM MOMEUTKaHb
[13]. Kimkm Oynm  BHKIIOYEHI 3
JIocIipKeHHs: abo He oOupanucst Ui ydacTi
B HBOMY, SKIIO OYyJ0 BiJIOMO, IO BOHH
3aJICKHI BiJ] HAPKOTHKIB, XBOPLIH Ha JiadeT
,MaId TIOPYLICHUI HEBPOJOTIYHUI 4H
IICUXIYHUN cTaH a0o0 BIAMOBISIUCS BIJ
mpeHaTanbHOi  y4acti. HoBoHapopkeHi
Oyny BUKJIIOYEHI 3 JOCIHIIKEHHS, SKIO iX
recTamiiHuii BIK CKJIagaB MeHIre 35
THXHIB, Bara Ipu HapoKeHHI MeHmre 1500
T, OIliHKA 3a IIKaJiol Amrap Ha 5 XBWJIMHI
Oyma HIKYa, HDK 6, abo SKmO 1pU
HapO/KCHHI BHUABJLUTNCS TEHETHYHI abo
iHIII cepio3Hi MeawuHi mnpoOiemu. lLlei
nporec 0XonuB 376 HOBOHAPOJUKEHHX, SIKi
Oynu HaOpaHi 0pH HapOKCHHI (TOOTO
OTpUMaHO BiJ Marepi B JiKapHi YCHYy i
MMUCBMOBY 3rOJy, 1 Yy HOBOHAPOIKCHHUX
OyJio B3STO 3pa30K KPOBI HAa CBUHEIb). 3
IUX HOBOHApOoKeHHX 305 o0cTexyBaucst
Ha JICL] ormsmax criocTepexeHHs y Bimi 3 i
6 wicamis  [14]. Ix  cmoctepiramu
IIOKBapTaJIbHO MPOTIATOM 5 POKIB 1 ABidi Ha
pik y Bimi Big 5 o 6,5 pokis [15].

VY nociipkeHHI B3sUM ydacTb 3arajiom 250
yuacuukiB JICL] y Biui Bix 19 mo 24 pokis,
SKHX CIIOCTepiraju NpHHANMHI mepur 6
pOKiB JkKWTTs. TakuM YMHOM, oco0aM Yy
JTAHOMY JOCJI/DKEHHI BH3HAYalld CepilHi
KOHIICHTpAIlil CBHHIIO B KPOBi, OXOIIHBIIN
Mepiol PO3BUTKY BCHOTO IOMIKIIEHOTO Ta
MOJIOJIIOTO MIKIIBHOTO BiKy. IlncemMoBy
iHpopMoBaHy 3romy OyJIo  OTpUMAaHO
MOCTHITHUKOM  ab0  CTapmmM  WICHOM
HAyKOBOTO CKJIaay Ha KOXHOMY eTarli
[[LOTO TPUBAJOIO JOCIIKEHHS IICJIs TOTO,
K OyJlO BCTaHOBIEHO, IO YYaCHUK abo
ONMIKyH Yy4YaCHUKa 3pO3yMUIM XapakTep
JIOCIIKEHB. Leit MPOTOKOJI OyB
PO3TJSIHYTHH 1 CXBaJCHUHN IHCTUTYIIHHUMU
panamu MenaHoro KOJIEIDKY
VuiBepcurery LunnmaHati i Jutsaaum
MeIUYHUM IIeHTpoM [{nHIMHHATI.

250 ygyacHUKIB B IbOMY aHaIi3i Maibke HE
BIIPI3HAIOTBCS BiJl THX, Y KOTPUX HE OYI0
JIAHUX MO0 MiJCTABOBHUX MEPHHATAIBHHX

contaminated housing [13]. Women were
excluded or ineligible if they were known to
be addicted to drugs, were known to have
diabetes or a neurological or psychiatric
condition, or refused prenatal participation.
Newborns were excluded if their gestational
age was less than 35 wk, birth weight less
than 1,500 g, Apgar score at 5 min less than
6, or if genetic or other serious medical
issues were present at birth. This process
netted 376 newborns who were recruited at
birth (i.e., informed oral and written consent
was obtained from the mother in the
hospital and a blood lead sample was
obtained from the newborn). Of these
newborns 305 were developmentally
examined at the CLS follow-up clinic when
they were 3 and 6 mo of age [14]. They
were followed up quarterly through age 5 y
and semiannually from age 5 to 6.5y [15].

A total of 250 CLS participants who were
between 19 and 24 y of age and had been
followed at least through the first 6 y of life
participated in the current study. Thus,
individuals in the current analysis had serial
blood lead concentrations spanning the
entire preschool and early school-age period
of development. Written informed consent
was obtained by the investigator or a senior
member of the research staff at each stage
of this longitudinal study after it was
determined that the participant or the
participant's legal guardian understood the
nature of the research. This protocol has
been reviewed and approved by the
institutional review boards of the University
of Cincinnati College of Medicine and the
Cincinnati  Children's Hospital Medical
Center.

The 250 participants in this analysis were
not substantially different from those with
missing data with regard to baseline
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pUC, TaKWX SK Bara npu HapojpkeHHi (3134
mpota 3138 1), crate (50% mporm 54%
YOJIOBIKiB), cepenHin COIIiSUTEHO-
exoHoMmiuHu# crany ['omrticxena (CEC) y 6
pokiB [16] 3aranphumit Oan (18,0 mpoTm
18,3), kinbKicTh pokiB ocBitu Matepi (11,2
npotu 11,1 poKiB), OIIHKK JOMAIIHBOTO
CHOCTEpEKEHHS TSt BUMIPIOBaHHS
HaBKOJIMIIHBOTO CEPEeJOBHUINA (JOIIKIJIbHA
BepCiss  KUIBKICHOTO  CHOCTEPEKIIMBOTO
BUMIPIOBaHHS pPAaHHBOI'O BHXOBaHHI Ta
exororignoi ctumyisii [17] (32,3 mportu
33,4), i cepenHiii BMICT CBHHIIO B KpOBI
nite#t (13,4 npotu 14,2 Mxr/m).

OuiHKH HapaKaHHSI Ta BUCTITIB

Mu po3MISHYNHM TpU BUMIPH CBHHIIO B
KpOBI. [Ipenaransny MaTCPUHCHKY
KOHIICHTPAIIF0 CBHHII0 B KPOBI [MKI/mi|
Oysio BUMIpSIHO mij dac mepmoro abo
MOYaTKy JAPYroro TPUMECTPY BariTHOCTI.
bnuzpko 50% npeHaTanbHUX 3pasKiB Oynu
OTPUMaHI TPOTATOM MEPIIOTO TPUMECTPY
BariTHOCTi. Pi3HMIII MK MaTepPHHCHKOIO

KOHIIGHTPAIli€l0 ~ CBHUHIIO B  KpOBI,
OIliHIOBaHA B MEpPHIOMY 1 JOPYrOMYy
TpUMecTpaX, He Oyla  CTaTHCTHYHO

sHaunmoro (p = 0,76) [14]. Ilicasimonorosi
MOKa3HUKK BMICTY CBHHIIO B  KpOBI
BKJIFOUAIIM Cepe/IHiil BMICT CBHHIIO B KPOBI
miter  (cepemHid 3 23 KOHICHTpamii
CBUHIIIO B KpOBI, OTPUMAaHUX
IIOKBapTaJIbHO Y Billi Big 3 10 60 micsmiB i
nBidi a pik 3 66 Mo 78 MicHIiB), a TaKOX
CBHHIIIO B KpOBi y Bimi 6,5 pokiB. Skmio
3HaueHHs y Bimi 6,5 pokiB HEe Oymu
JOCTYTIHI UL IUTHHY, MH
BHKOPHCTOBYBAJIM aHAJTI3 KPOBi HA CBUHEIID,
B3ITHH y 6 pokiB. Mu BHOpamm BMiCT
CBUHIIIO B KpOBI y Bili 6,5 pokiB Yy
MOPIBHSIHHI 3 IHIIUMH CEPIHHUMH BUMipaMu
BMICTy CBHHIIO B KpOBi, TOMY, IO
MOMEPEIHIM aHami3 TMOoKa3aB, MO0 BMICT
CBUHLIIO B KPOBi, BUMIPSHUI Y Billl 6 POKIB,
OyB Oinpme TMOB'SI3aHUA 3  KIUIBKICTIO
apemITiB, HiX IeH JKe TTOKa3HUK, BUMIPIHUH
B iHIMX BikOBHX Tpymnax. [ToBHI maHi momo
BMICTY CBHHITIO B KPOBI OYyJIH JOCTYITHI IS
89%-92% xoroptu B TiH UM IHOIH

perinatal characteristics such as birth weight
(3,134 versus 3,138 g), sex (50% versus
54% male), 6-y average Hollingshead [16]
socioeconomic status (SES) total score
(18.0 wversus 18.3), years of maternal
education (11.2 versus 11.1 y), scores on
the Home Observation for Measurement of
the Environment (the preschool version of a
quantitative observational measure of early
nurturing and environmental stimulation
[17]) (32.3 wversus 33.4), and average
childhood blood lead (13.4 versus 14.2

ng/dl).

Exposure and Outcome Assessments

We examined three measures of blood lead.
Prenatal maternal blood lead concentration
[ng/dl]) was measured during the first or
early second trimester of pregnancy.
Approximately 50% of the prenatal samples
were obtained during the first trimester of
pregnancy. The difference  between
maternal blood lead concentration assessed
in the first and second trimesters was not
statistically significant (p = 0.76) [14].
Postnatal blood lead indices included
average childhood blood lead (average of
23 blood lead concentrations obtained
quarterly from age 3 to 60 mo and
semiannually from 66 to 78 mo), and 6.5-y
blood lead. If a 6.5-y blood lead value was
not available for a child, we used the blood
lead test from 6 y. We selected 6.5 y blood
lead over other serial blood lead measures
because preliminary analyses indicated that
blood lead measured at 6 y was more highly
associated with the number of arrests than
blood lead measured at other ages.
Complete blood lead data were available for
89%-92% of the cohort at any particular
quarterly assessment from 3 mo to 5 y of
age. Missing postnatal blood lead
concentrations were imputed from a
weighted average of a within-participant
regression of blood lead on age. This
imputation was done to avoid excluding
those participants who may have one or
only a few missing blood lead tests.

IIIOKBaPTAJIbHIHM OMIHI y Billi Big 3 Micsis Prenatal blood lead concentrations were
n0o 5 pokiB. BincyrHi micnsmosorosi available for 87% (217/250) of the
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KOHIIEHTpAaIlii CBHHIIO B KpPOBi OynH B3SATi
Bil CepeaHbO3BAXKEHOI perpecii cepen
YYaCHHKIB JOCIIDKEHHSI CBUHITIO B KPOBi B
3ajexHocti Bing Biky. Lle 3actocyBanHs
OI[IHIOBAaHUX 3HA4YCeHb OyJIO 3p00JCHO, MO0
YHUKHYTH BUKIJIIOUYEHHS 3 JOCIHIKEHHS THX
VYACHHKIB, SKI MOIJIIM MaTH OIUH abo
JIeKUJIbKa MPOITYIIEHNX BUMIPIOBaHb BMICTY
CBUHIIIO y KpOBI. [Mpenaranshi
KOHIIGHTpAIlil CBHHIIO B KpoBi Oymu
nmoctymHi 1 87% (217/250) ygacHuKiB.

OCHOBHOIO 3MIHHOIO B JTAHOMY
JIOCIIJDKeHHI  Oyia KiJIbKICTh apemTiB 3a
3JIOYMHU OCOOM 3 MOMEHTY BUIIOBHEHHS 18
pokiB. Mwm He 30upamum JgaHi  TIPO
3aCy/DKEHHSIM. ApEIIT € OiIbII YTOYHEHUM
BUMIpPOM 3JI0YMHHOI TMOBEIIHKHU, HIX IaHI
PO 3aCy/DKeHHS. ApeIT ,IK MpaBwIIo,
BUHUKAE Ha MiClli MOl 3JIO0YMHY abo
0e3mocepeIHLO TMICNs HBOTO. Binmbin TOTO,
pilleHHs TpO  apewT, SK IPaBUIIo,
BiOOpaxkae TSKKICTH 3JI0YMHY, BHOCHTBCS
0 ocoOMCTOI CTpaBM TOPYIIHWKA, 1
CBIIYHUTH PO OaXKaHHsI KEPTBU PO apEIIT
mopymHuKa. 3 iHmoro OOKy, JaHI IIpo
CYJIMMOCTI € BIIJaNCHUMH MOKAa3HUKAMU
37I0YMHHOT MOoBeAiHKU. JlaHi nmpo (axkThuyHi
CYyIUMOCTi, OTpUMaHi 3 CYy[iB, CTAHOBIATH
Mmenuie 10% yciX KpUMiHalbHUX apeiTiB.
Y Oimpmr HiK 90% yciX KpUMiHAJIBHHX
CHpaB CKJIAJaloThCsl YroJd NP0 BU3HAHHS
NPOBHHYU, B SIKHX «BHU3HAHHS BUHHUM»
3a3BUYail BHHATOPOKYETHCS 3MEHIICHHAM
mrpady Ta/abo TmMoKapaHHS. 3 MOMEHTY
apemTy MOKe MpOHTH OLIBIIE JBOX POKIB,
mepi Hi’k 0OBUHYBaueHHI MOCTaHE Tepe.
cymoM, abo MoOKe 3aifHATH OULTBIIE POKY 3
MOMEHTY apeIlTy JI0 MOMEHTY, KOJIH yronaa
NpO  BU3HAHHS MPOBUHH  IPHUMETHCS
cynom. KpiMm TOrOo, minmi  cmekTp
JIOJIATKOBHUX IM03alPAaBOBUX MHTaHb MOXeE
YBIATH Z0 CYJOBOrO PO3IIISLY, BKIIOYAIOYN
€KOHOMIYHE CTaHOBHILIE BiamoBimaya,
CHUCTEMH MIATPUMKH Ta JOCTYIy JO
sKicHOro 3axucHuka. CiiJ TakoX J0AaTH,
mo B Okpy3i [amineroH, mrar Oraiio
(rutoma  paioHy JOCHIIDKEHHS) IHPOKO
BHKOPHCTOBYIOTHCS «ITUBEPCiitHI»
nporpamu. Li mporpamu BuOHparoTs ocid i3
3a3HauCHUMH TIpodiIeMamMu ab0 3JI0YMHAMH,

participants.

The primary outcome variable in this study
was the individual's number of criminal
arrests since turning 18 y of age. We did not
collect data on convictions. Arrest is a more
proximate measure of criminal behavior
than are conviction data. Arrest typically
occurs at the scene of the criminal event or
immediately thereafter. Arrest decisions,
moreover, usually reflect the seriousness of
the offense, the offender's prior record, and
the desire of the victim to have the
individual arrested. Conversely, conviction
data are distal indicators of criminal
behavior.  Actual criminal convictions
derived from a trial represent less than 10%
of all criminal arrests. Over 90% of all
criminal cases are subject to plea
bargaining, in which a plea of “guilty” is
usually rewarded with a reduced charge
and/or sentence. From the time of arrest it
can take upward of 2 y or more before a
defendant is tried in a court, or it can take
over 1 y from the time of arrest to the time
at which a plea deal is accepted by the
court. Furthermore, a range of extra-legal
variables can enter into the plea and trial
process, including the defendant's economic
status, support system, and access to quality
defense counsel. We should also add that
Hamilton County, Ohio (the study's
catchment area) makes extensive use of
“diversion” programs. These programs
select individuals with specified problems
or offenses, such as drunken driving or drug
abuse and “divert” them from jail or prison
into community-based rehabilitation
programs. Upon successful completion of
the program and a probationary term, many
of these programs “erase” the individual's
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HaIpHKIIaJl, BOJIHHSI B HETBEPE30MY CTaHi
ab0  37OBXHMBAaHHA  HApKOTHKaMH 1
(GBITBHAIOTH» 1X BiJg MmepeOyBaHHI B
CHIYOMY 130JIATOP1 UM B'S3HHULI JJIsl y4acTi
B TPOMAJCBKUX Hporpamax peaOuriTamii.
[Ticnst ycmimHOTro 3aBEepIIEHHS MPOTpaMy i
BUIIPOOHOTO TepMiHy, Oarato 3 mUX
IporpamM «CTHPAIOTh» (AKT 3acyIKCHHS
ocobwu, aie He apewuT. Hapemri, npuHaiMHi
JUTA TAaHOTO JOCIIDKEHHS, JaHi PO aperT
Oynmu icToTHO OiNBII MOBHMMH, HDK HaHI
mpo cyauMmocTi. [laHi po apemT B OKpy3i
lamineron, mTar Oraifo, 3i0pani B oxHii
0a3zi  maHWMX  OKpPYry 1  perysipHO
OHOBIIOIOTECA. JlaHi CyaAiB, HATOMICTH, HE
OHOBIIIOIOTECS peryisipHo. Ll mpoGiema €
SHJIEMIYHOI0 JUIsl CYJIOBOi CHCTEMH BCi€l
KpaiHu, TOMY IIO CyIu IiIOThb Ha pIi3HHUX
piBHAX (MicTa, OKpyTy, ITATy, (enepaii) i
ITi/1 KepiBHULITBOM OKPEMHUX CYIIB.

Jani npo kpuMiHaIBHI apemITH

Jlani mpo KpuUMiHaJIbHI apemTH yYacCHHUKIB
Ta iX MaTepiB OyJu OTpHMaHi 3 3aIUCiB

KPHUMiHAJILHOTO npaBoCy sl OKpYTY
T'aminbToH, LITAaT Oraiio, HIIIXOM
KoMm'IorepHoro  momyky. Lli  3ammcu
MicTWiIM  iHQOpMaLil0 Mpo  HPHUPOAY,

KiJIbKicTh 1 Micue apemTiB. J[Ba aBTopw,
SIKUM OyJIM HEBiOMI KOHLIEHTpaLii CBUHIIIO
B KpOBI YYACHHKIB TOCHIIKEHHS,
HE3aJIe)KHO 3aKOJyBaJIM KOXKEH 3 apellTiB,
BiJTHICIIIK JTO OJIHI€ET 3 HACTYITHUX KaTCrOPii:
HACWJIBHHUIIBKI  3JIOYWHHU (Hampukam,
BOMBCTBA, 3TBaNTYBaHHS, nmo0yToBe
HAaCWJIBCTBO, Hamaja, MorpaOyBaHHS YU
30epiranHs  30poi), 3MOYMHH  TIPOTH
BIACHOCTI  (HANPWKIAA, KPambKKH 31
3mamMoM abo TifAmai), MPaBOIOPYIICHHS,
MoB'sI3aHi 3 HAPKOTHKaMHU  (HAMPUKIIAJ,
NepeBe3eHHs, BXKMBaHHs abo 30epiraHHs);
LIaXPaiCTBO; MEPEIIKOKaHHS 31HCHEHHIO
MIPaBOCYAJIS; cepito3Hi ABTOMOOIIBbHI
NPaBOIOPYILIEHHs (HANPUKIIa, BOMIHHA 0e3
IIpaB, BOMIHHS IiJ BIUTMBOM alIKOTOIIO a00
BOMIHHSA Wil Yac THUMYAcOBOI 3a00pOHH);
XyJNiraHcTBO Ta IHINI  3JOYHMHH, SKI
BKJIIOYAIOTh 3JI0YMHM, IO HE BXOIATH IO
JKOTHOT 13 3a3HAYECHUX KaTeropiu.
ABTOMOOITbHI MPABOMOPYIICHHS, TaKi SK
NEPeBHUIICHHS.  IIBUAKOCTI, HOPYLICHHS

legal conviction, but not the arrest. Finally,
at least for this study, arrest data are
substantially more complete than are
conviction data. Arrest data in Hamilton
County, Ohio are compiled into a single
county-wide database and are updated at
regular intervals. Court data, however, are
not updated regularly. This problem is
endemic to court systems nationwide,
because courts operate at different levels
(city, county, state, Federal) and are under
the guidance of individual judges.

Data on Criminal Arrests

Data on criminal arrests for participants and
their mothers were obtained from a
computer search of Hamilton County, Ohio
criminal justice records. These records
provided information on the nature, number,
and disposition of arrests. Two reviewers
who were blind to participants' blood lead
concentrations independently coded each
arrest into one of the following categories:
violent offenses (e.g., murder, rape,
domestic violence, assault, robbery, or
possession of a weapon); offenses against
property (e.g., burglary or arson); drug
offenses (e.g., trafficking, abuse, or
possession); fraud; obstruction of justice;
serious motor vehicle offenses (e.g., driving
without a license, driving under the
influence of alcohol, or driving under
suspension); disorderly conduct; and other
offenses, which included offenses that did
not fit in any previously mentioned
category. Minor motor vehicle offenses,
such as speeding, safety restraint violations,
lights burned out, failing to stop, and
pedestrian offenses were excluded from the
analyses. We counted the number of arrests
and coded the nature of the offense that led
to each arrest. If an individual was charged
with more than one offense during a single
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Oe3nekn pyxy, He BBIMKHEHI (apH,
HPOIYCK 3HAKY «CTOID» 1 3I0YMHU CTOCOBHO
MIIOXO0AiB OyJIM BHKIIIOUEHI 3 aHamizy. Mu
miipaxyBaJd  KUIBKICTH ~ apemTiB i
3aKO0JlyBaJIi XapaKTep 3JI0YMHY, 10 PHU3BIB
JI0 KOXHOTO aperuty. SIKmio JiroanHa Oyna

3BHHYBau€Ha B OUIBII HDK OJHOMY
NIPaBOIIOPYILEHHI HPOTATOM OJTHOTO
apeury, TO Ui kiacuikarii
BUKOPHUCTOBYBAJIHU Haiicepio3Himni

3m04ynH. TakuM YHHOM, KiJIBKICTh aperiTiB
Oyma MEHIIOI0, HIXK 3arajbHa KUTBKICTh
3nounHiB. IOpuauuHe BH3HaHHSA BUHHM HE
BU3HAYalo Hame KoayBaHHA. Jlo aHamizy
Oyny BKJIFOYCHI TUTBKH Ti 3JOYMHH, SKI
Oynu 3agokymeHToBadi 10 31 sxoBTHs 2005.
MikpedepeHTHI BIAMIHHOCTI 1I0/I0 apemTy
1 KaTeropii 3JI04MHIB OyJIn BUpILIEH] TpeTiM
PELIEH3eHTOM, SIKMH TPOBOJUB MOYATKOBE
HaBYaHHS JUIS KOJyBaHHS KPUMIHAJIBHHUX
3anuciB. BapiaOGenbHiCTh pe3ynbTaTiB  y
PI3HUX MOCIIAHUKIB TOTOKEHO SIK OIHKY
karma Korema — 0,93 mis MaTepHHCBKHX
35ounHiB 1 0,97 171 y9acHHKIB 37I0UMHY.
CrarucrnyHuii aHami3

Mu BUKOPHCTOBYBAIIN HETaTHBHI
IBOYWIECHHI perpeciiini Moe IS
BUBYEHHS I[UX JAHHUX, OCKIJILKHM KiJIbKICTh
apemiTiB Oyna HaJAMIPHOPO3CISTHOIO, KOJIU
BIIEpIE PO3MJISIAINCS 3 BHKOPUCTaHHSAM
Mogeneit perpecii IIBaccona [18]. Monens
3abe3nedye JyxKe TapHy B3aEMOJIIO 3 IIUMU
MAaHAMH IIOJI0 OIIIHIOBAaHOTO MacmTaldy
mapametpa. L{i moxeni Oymm BHKOpHCTaHI
JUIA OIIHKHM 3B'I3KYy MK KOHIICHTPAII€IO
CBUHIIIO B KpPOBi Ta pPIBHAMH apemrTiB 3
MOTIPaBKOI0 HA 1HINI BAXJIWBI YHHHUKA
pusuky. Mu migpaxyBamu OKpemi Mojeni
JUIL KOXKHOTO BHUMIpPY CBHHIIO B KpOBI.

Hamoro  3anmexxHOol0  3MiHHOIWO — Oyia
KUIBKICTh  KPUMIHQJIBHHMX — apeIlTiB st
KOXKHOTO  yYacHHMKa,  BHU3HAa4YCHa  SIK

JIUCKPETHI YMCIa, B3SATi 31 3HAKOM ILIIOC.
[[To6 BUpaxyBaTH KUTBKICTh POKIB HA PH3HUK
apemTy, MH BUKOPHCTOBYBAIM 3allMCH
MMOTOYHOTO BIKY SIK 3MIIIEHHS Y BCIX
Mozmensax. JImg KOHTpPONO MOTEHIIHOT
IU[yTAaHUHA MM PO3MNITHYJNM 3MiHHI, IO
BiI0OpaxkaroTh BILINB IHITAX
HEHPOTOKCHHIB, TaKUX SIK KypiHHA Matip’io

arrest, then the most serious offense was
used for classification. Thus, arrest counts
were lower than the total number of
offenses. Legally determined guilt was not a
factor in our coding. Only those offenses
that were filed before 31 October 2005 were
included in the analyses.

Inter-reviewer differences with respect to
arrest and category of offense were resolved
by a third reviewer who conducted the
initial training for criminal record coding.
Interobserver agreement as assessed by
Cohen's kappa was 0.93 for maternal
offenses and 0.97 for participant offenses.

Statistical Analyses

We used negative binomial regression
models to analyze these data because the
counts of arrests were overdispersed when
originally — examined using  Poisson
regression models [18]. This model
provided a very good fit to these data in
terms of the estimated scale parameter.
These models were used to estimate the
association between blood lead
concentrations and arrest rates adjusted for
other important risk factors. We calculated
separate  models for each blood lead
measure. Our dependent variable was the
number of criminal arrests for each
participant measured as discrete counts,
which were positively skewed. To account
for the number of years at risk of arrest, we
used the log of current age as an offset in all
models. To control for  potential
confounding, we examined variables
reflecting the effects of other neurotoxicants
such as maternal cigarette and marijuana
smoking and consumption of narcotics
during pregnancy, as well as variables
related to adult criminal involvement in
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curaper 1 MapuxyaHH,  B)KHUBAHHS
HapKOTHKIB TIiJ 9Yac BariTHOCTI, a TaKOX
3MIHHI, MOB'sI3aH1 3 JIOPOCIIOI0
KPUMIHAJbHOI y4YacTIO y HOHEperHix
JocinipkeHHsix. Ham  comcok  kosapiat
KaH/IU/IaTiB BKJIIOYAB: CTAaTh, 3aTBEPPKCHUI
MOKa3HUK SIKOCTI PaHHBOIO JOTJIANY Ta
€KOJIOTIYHOI CTHUMYJIALIT, II0 Ha3WBA€THCS
«/lomalniHe crHocTepeXeHHS JUIs  OLIHKH
HaBKOJIMIIHBOTO cepenoBuma»y (HOME)
[17], Bary mpm HapomkeHHi (T), KypiHHA
MaTepi TMmiJ dac BariTHOCTI (ITOJIOBHHA
MIaY0K, BUKYPEHUX 32 [ICHB); B)KUBAHHS
MaTip’I0 aJKOTOJI0, MapUXyaHHW, IHIIHX
HapKOTHKIB (Tak/Hi); piBeHb OCBITH Matepi
(naiiBumoro  piBas); 1Q wmarepi [19],
3arajpHy KinbkicTh apemTiB Mmarepi, CEC
(cepennto ominka XosumiHcxema  [16]),
KIJIBKICTh JiTeH y ciM', a Takox 4M Oyna
MaTd Ha Jep)KaBHIM JONMOMO31 B Mepion
JUTHHCTBA Yy4acHHMKa (Tak/ui). Jlani mpo
moroMory 0OaTbKa YW HYOJIOBiKa BAOMa HE
Oymu  goctymHi, TomMy 1o  84%
JIOMOTOCIIOZIapCTB OYOJIFOBAIUCA MaTepsIMU
abo JIorIoMora qOJIOBIKA Oyma
HemocTiiHO0. TpuBami koBapiatm Oymu
BUBYEHI 3a JIOTIOMOT 010 JIHIHHOT,
MOJIHOMIaJBHOT, i Jor-neperBopeHoi
¢GyHKIi, 100 OIIHUTH, HACKUIBKU MPOCTI
JIHIAHI yMOBM OyJM aJeKBaTHUMHU JUIs
MOXUOKKM KOBapiaHTH ab0 3aBaKAKOUUM
BIUIMBAM.

MosxnuBi  KoBapiantTm abo  3MHITyIOUi
YHHHUAKA 3aTTUIIAIINACS B KiHIIeBi
6araToBUMIpHOI MOAETI, SKIIO BOHH Oyiu
cratuctnaHo 3HaunmMuMmu (p < 0,05), abo
SKIIO IX BKJIIOUCHHS B MOJENb MPHU3EIO J0
sMibm > 10% B omiHm  piBHA
CHIBBITHOIIEHb JJIsI CBHHIIO, HE3aJIEKHO
BiJl iX piBHS CTATHCTHUYHOI 3HAYMMOCTI. MU
MEPEBIPUIIU B3a€MOJIII0 CBUHINKO 31 CTATTIO,
OCKIJIBKH JIESIK] JOCTIDKEHHS TT0Ka3alH, [0
PO3BUTOK YOJIOBIYOI IIEHTPaIbHOI HEPBOBOI
CHCTEMH MOXe OyTH OiJbII ypa3nuBUAM, HIXK
KIHOYO1, 0 HECTPHUATINBOI EKOJOTIIHOI
00CTaHOBKH, 1 TMPHU3BOIUTH O IMONAIBIIHX
nmoBeniHkoBux mpobiem [20]. Tlepm Hixk
3BaXHTHCS Ha OCTaTOYHy O0araTOBUMIipHY

prior studies. Our list of candidate
covariates included: sex; a validated
measure of the quality of early care-giving
and environmental stimulation called the
Home Observation for Measurement of the
Environment (HOME) inventory score [17];
birth weight (g); maternal smoking during
pregnancy (half-packs consumed per day);
maternal alcohol, marijuana, or narcotic use
(Y/N); maternal education level (highest

grade); maternal 1Q [19]; total prior
maternal arrests; SES (average
Hollingshead [16] score); number of

children in the home; and whether the
mother was on public assistance during the
participant's childhood (Y/N). Data on
fathers or male caregivers in the home were
not available, since 84% of the households
were headed by the mother or a male
caregiver was not consistently present.
Continuous covariates were examined using
linear, polynomial, and log-transformed
functions to assess whether simple linear
terms were adequate for adjustment of
covariate or confounder influences.

Candidate covariates or confounders
remained in the final multivariable models
if they were either statistically significant (p
< 0.05) or if their inclusion in the model
caused a change of > 10% in the rate ratio
for lead, regardless of their level of
statistical significance. We tested the
interaction of lead by sex, since some
studies have indicated that developing male
central nervous systems may be more
vulnerable than females' to environmental
insults leading to later behavioral problems
[20]. Before deciding upon a final
multivariable model, regression diagnostics
for collinearity and influence using the
methods described in Belsley, et al. were

MOJENb perpecii JiSITHOCTUKA employed [21]. As a measure of the
KOJIIHEapHOCTI Ta BIUIUBY, absolute change in arrest rates between
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BUKOPHCTOBYBAJH METOJAH, OMNHCaHi Yy
Bencni Ta cmiBaBTopiB [21]. B sikocTi Mipu
abCcooTHOI 3MIHHOI PiBHS apemTiB cepen
YYacHHUKIB 3 OUIBII BHCOKMM piBHEM
CBUHIIIO B KPOBI B MOPIBHSHHI 3 THMH, XTO
MaB HIXKYHMH PIBEHb CBHHIIO B KPOBI, MU
BU3HAYMIM BIJIHOCHUH PH3HMK SIK CEPEIHIO
PI3HMIIO B pIYHUX MOKa3HUKAaX MK
yYacCHUKAaMH apeliTiB Ha 95-My MepreHTHI
CBUHITIO B KPOBI, i Ha 5-My mepueHTmIi. Bcei
3HaYMMi TecTH Oynd JBOCTOPOHHIMH.
Pesympratn 3MIHHMX CBHHIIIO B KpOBI
MIPeJCTaBJICHI y BUTIISAI BiTHOIICHHS PiBHSA
cuiBBimHomenb  (PC) g 3arampHEMX
apemTiB 1 apemTiB 3a HACWIBHUIIBKI
3MOYMHM. BCi  CTaTUCTHYHI  aHATI3U
MIPOBOJMIINCS 3 BHUKOPHCTAaHHIM SAS
(CraTucTHYHA aHAJITUYHA CHCTEMa), Bepcis
9.1[22].

Bucaign

Bubipka Oyna  3HauHOW Mipow adpo-
amepukaHcpko0  (90%), 50% ydacHHKIB
Oynu gonoBikamu, a 73% cimed mo3HauYeHi
y IBOX HIDKHIX piBHAX YoTupupakTopHOTO
iHIEKCY COLIaNbHOTO CTaHy XoJulicxena
[16]. BuxoBamus mmme wMaTip’'o Oymo
BigMiueHO y 84% ponuH.

CepenHiii BMICT KOHIICHTpPALii CBHUHIO B
kpoBi (Mxr/mn) Oys 8,3 (0,40 mxmouib/n)
(mismazon  1-26) i1 MarepUHCHKOL
npenatanpHOi, 13,4 (0,65 MKMOIB/N)
(mismazon  4-37) g cepenHboi B
JIUTUHCTBI, 1 8,3 (0,40 MKkMOIB/1T) (Aisma3oH
2-33)  gma  mectu  pokiB.  CepenHi
KOHIIGHTpAIlii CBUHIIO B KPOBI Imicis
moyoriB  ygacumkie JICI[ 3pocim mo
MakcuMalbHOi To3Hauku 17,7 (cTaHmapTHE
Bimxmwrenns [CB] 9,7) wxr/mn (0,85
MMOJIB/1T) Ha 21 wmicsmi xutts. [licas Biky
21 Micsp cepeHs KOHIEHTpALlsl CBHHIO
B KPOBi 3HM3WIACH B CepeiHbOMY 10 8,4
(CB 4,9) mxr/mn (0,40 mmonw/m) y 6,5
pokiB. Y Bimi 6,5 pokiB 67 miterr (26,9%)
MaJId KOHIICHTPAIil0 CBUHITIO B KPOBI BHIIE
10 wmxr/mn (0,48 wmMous/n) (Tabm. 1).
Kopemsmii  Ilipcoma Mk TOKa3HHKaMHU
CBUHIIIO B KpOBi, PO3MNISIHYTHX Y IbOMY
nmocmimkenni, oyma 0,32 i 0,28 B mepiox
BariTHOCTI 1 CepeAHbOI0 B IUTHHCTBI Ta y 6
pokiB BiamosinHo, 1 0,80 Mik cepenHim y

participants with higher levels of blood lead
compared to those with lower blood lead
levels, we defined attributable risk as the
average difference in annual arrest rates
between participants at the 95th percentile
of blood lead and those at the 5th percentile.
All significance tests were two-tailed.
Results for blood lead variables are
presented as adjusted rate ratios (RR) for
total arrests and arrests for violent crimes.
All statistical analyses were conducted with
SAS (Statistical Analysis System), version
9.1[22].

Results Top

The sample was largely African-American
(90%), 50% of the participants were male,
and 73% of families scored in the lowest
two levels of the Hollingshead Four-Factor
Index of Social Position [16]. A single
female caregiver headed 84% of
households.

Mean blood lead concentrations (pg/dl)
were 8.3 (0.40 pmol/l) (range 1-26) for
maternal prenatal, 13.4 (0.65 pmol/l) (range
4-37) for average childhood, and 8.3 (0.40
pmol/l) (range 2-33) for 6-y. The mean
postnatal blood lead concentration of CLS
participants increased to a peak of 17.7
(standard deviation [SD] 9.7) pg/dl (0.85
pmol/l) at 21 mo. After age 21 mo, average
blood lead concentrations declined to a
mean of 8.4 (SD 4.9) ug/dl (0.40 umol/l) at
6.5y. At 6.5y of age, 67 children (26.9%)
had a blood lead concentration above 10
pg/dl (0.48 pmol/l) (Table 1). Pearson
correlations between blood lead indices
examined in this study were 0.32 and 0.28
between prenatal and average childhood and
6-y respectively, and 0.80 between average
childhood and 6 y.
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JNIUTUHCTBI Ta Y 6 POKIB.

Category Characteristic Total [n —250) No. Participant Never Arrested Participant Ever Arrested
(%) or Mean (5D} {m =114) No. (%] or Mean (5D) {n =138) No. (%) or Mean [5D)
Partacipant charaotedistics Male 125 (50.0%]) 34 (29.5%) 91 165.9%)
African-Amengan 235 (90.0%) 99 (86.5%) 126 (92.7%)
Age at study date, y 338 (1.5) .5 (48 338 (45)
Marijusna uie 29 (11.6%) 13 (11.4%) 16 (11.8%)
Blood lead, pgfdr* Prenatal blood lead” 8338 79033 BT i)
Average chidhood 13.4 [6.0) 133 (5.7} 135 (5.5)
bt bead
Geyear blood lead 8.3 (48) 76 (43) 88150
Maternal chasacteristics Age at delivery, y 22542 220 14.0) 229 (44
Maternal I [points) 75393 769 (10.4) 719 (B1)
High schaol graduate 132 (52.8%) 68 (59.6%) & (47 1%)
HOME inventory a1 323 165 335 (6.3) 316 (67
age 3 y (poinis)
Sociosconamic status 18.0 (45 V&S (5.1} 17.8 (4.5)
[Hallingshead score)
Maritasl status Married 35 (15.6%) H (18.4%) 18 (13 7%}
Sinegle 155 i62.0%) 70 i51.4%) B5 (62.5%)
Oaher 56 [12.4%) 23 (20.2%) 33 (24.3%)
Smoked during pregnancy 139 (51.6%] 62 (54.4%) &7 (49.3%)
Mumber of childeen in hame 20 (1.4) 29 (14) 3.1 01.3)
Public assistance 150 (T6%) B2 (71.59%) 108 [F9.4%)

Data presemied as n (%) or mean (500, Average chidhood blood lead concentration veas defined as the mean of blood lead teus taken from 3 months through the &year bicod lead test

*To convert bliood lead to pmold multiply by Q04826
B = 217 e prenatal blood lesd
dot: 1001371/ joumal pmed 0050101 0001

Taoauns 1.
XapakTepuCTUKH  YYaCHHUKIB Ta  iXHIX
MaTepiB B  JOCHI[DKEHHI CBHHLOIO y

unnuaHaTi (3araapHa KineKicts — 250)
DOI: 10.1371/journal.pmed.0050101.t001
3apantaxuru: PowerPoint  cmaiim |
30umpmuTH 300paxkeHHs (162K6 PNG) |
BuxigHe 300paxkenHs (205K6 TIFF)

Mu inentudikyBanu B ninomy 800 aperuriB
BuOipui. 3 mux apemris 108 (14%) Oymnu 3a
HacWIBHHIBKI 3mounan, 90 (11%) — 3a
ydJacTh y KpaJiKKax 4yd maxpaicrsax, 216
(28%) noB’sa3aHi 3 HapkoTHKamu, 35 (5%) -
3a TEpelIKOAW B 3/AIHCHEHHI NpaBoCys,
211 (27%) Oynm moB's3aHi 3 cepio3HMMHU
aBTOMOOITpPHIMU 3704nHAMH, 35 (5%) - 3a
xymiraactso, a 82 (11%) cuanoBwImM iHIII
3nounHH. bruseko 55% ydacuukiB (62,8%
YOJIOBiKiB, 36,3% >XiHOK) MaJH NpHHAHMHI
omuH apemT. CepemHsl KiJBKICTh apemTiB
cepell YOJIOBIKiB Oymna 5,2, 10 3HAYHO BH-
e, Hix a7 xinok (1,1; p <0,001). 3arans-
HUI piBeHb cepenHix apewTiB Oy 0,68 Ha
pik micinst 18 pokiB, a cepenHiil piBeHb
apemTiB i YOJIOBIKiB B 4,5 pa3iB BHIIMIA,
HiXx 171 kiHoK (1,1 mpoTm 0,25 Ha pik).
[Monepenniit anamiz 3B'I3Ky MiX piBHEM
CBHHIIO B KpOBi 1 KoBapiaTiB IOKa3aB
3arajbHi cnadKi KoedillieHTH KOPEeIsIii BiJ
0,24 o 0,35, mo BKa3ye Ha BiTHOCHO

Table 1.

Characteristics of the Participants and of
their Mothers in the Cincinnati Lead Study
(n =250)
doi:10.1371/journal.pmed.0050101.t001
Download: PowerPoint slide | larger image
(162KB PNG) | original image (205KB
TIFF)

We identified a total of 800 arrests within
the sample. Of these arrests, 108 (14%)
were for violent offenses, 90 (11%)
involved theft or fraud, 216 (28%) involved
drugs, 35 (5%) were for obstruction of
justice, 211 (27%) were related to serious
motor vehicle offenses, 35 (5%) were for
disorderly conduct, and 82 (11%) other.
Approximately 55% of participants (62.8%
of males, 36.3% of females) had at least one
arrest. The mean number of arrests among
males was 5.2, which was significantly
higher than the mean number of 1.1 for
females (p < 0.001). The overall mean arrest
rate was 0.68 per year after age 18, but the
mean arrest rate for males was 4.5 times
higher than the female arrest rate (1.1
versus 0.25 per year).

Preliminary analysis of the association
between blood lead measures and covariates
revealed generally weak correlation
coefficients ranging from 0.24 to 0.35,
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HEBENMKY TMOTEHI[iaIbHy TOXHOKy. B
0araTOBUMIpHOMY perpecifHOMYy aHai3i
3araJibHOTO YHCJIa apeIITiB MU BUSBIIIH, 10
3B'SI30K MiXK JONOJOTOBOK KOHIICHTPAIIEIO
CBUHIIIO B KPOBI 1 KOHIICHTPAIII€I0 CBUHIIO
B KpOBi y 6-piYHOMY Billi OYB CTaTHCTHYHO
3HAaYMMUM. Y KOXHIH Mojeni 3B’S30K
CBUHIIIO B KpoBi Oyja cIpaBieHa MIOA0
Takux KodakropiB: 1Q marepi, craTh,
saageHHs1 CEC Ta piBenp ocBit matepi. PC
JUIA 3arallbHUX aperuTiB 30iUIpIInIacs Ha
koxHI 5  wMmkr/mn (0,24 mMmomw/im)
30UTBIIICHHS B KPOBI KOHIIEHTpAIlii CBHHIIIO,
PC 6ymu 1,40 (95% nosipunii inTepsain [AI]
1,07-1,85) mons mpeHaTanbHOT KOHIICHTpPAMil
cBuHIIO B KpoBi, 1,07 (95% I 0,88-1,29)
JUISl CEpEeHbOTO BMICTY CBHHIIO B KpPOBi Y
mutuHCTBI, 1 1,27 (95% I 1,03-1,57) mis
PIBHS CBHHIIIO B KPOBI y O-piuHOMY BIilIi.
BinHocHuit PpHU3HK CTaHOBHUB 0,48
apewrtiB/pik  (95% A1 0,29-0,79) nns
MPEHATaNbHOI KOHIICHTpAIlil CBHHIIO B
kpoi, 0,13 (95% MAI 0,03-0,33) mus
CEPeHBOTO BMICTY CBHHIIIO B KpOBi ¥y
qutuHcTBi, 1 0,39 (95% Al 0,21-0,68) mis
BMICTY CBHHIFO B KPOBi y 6-pidHOMY BiIll
(Tabn. 2). PiBenp 3arampbHOi KUTBKOCTI
apemTiB OyB 3MOJEIbOBAaHWUN SIK JIOT-
JiHiHA QYHKIIiS 3pOCTar04d0i KOHIEHTpAIii
CBHHIIIO B KPOBIi JJIs1 KOXKHOI 3 TPHOX OI[IHOK
KOHIIEHTpAIlii CBUHITIO KPOBi: MaTEPUHCHKOT
npenaranbHOi (puc. 1A), y paHHBOMY
IUTUHCTBI (puc. 1b), Ta y 6 pokiB (puc. 1B).

indicating a relatively small potential for
confounding. In multivariable regression
analyses of the total number of arrests, we
found that the associations between prenatal
and 6-y blood lead concentrations were
statistically significant. In each model, the
blood lead association was adjusted for the
cofactors of maternal 1Q, sex, SES score,
and maternal education. The RRs for total
arrests increased for each 5 pg/dl (0.24
pmol/l)  increment in  blood lead
concentration; the RRs were 1.40 (95%
confidence interval [CI] 1.07-1.85) for
prenatal blood lead, 1.07 (95% CI 0.88-
1.29) for average childhood blood lead, and
1.27 (95% CI 1.03-1.57) for 6-y blood lead.
The attributable risk was 0.48 arrests/year
(95% CI 0.29-0.79) for prenatal blood lead,
0.13 (95% CIl 0.03-0.33) for average
childhood blood lead, and 0.39 (95% CI
0.21-0.68) for 6-y blood lead (Table 2). The
rate of total arrests was modeled as a log-
linear function of increasing blood lead
concentrations for each of the three blood
lead assessments: maternal prenatal (Figure
1A), early childhood (Figure 1B), and 6 y
(Figure 1C).

Blood Lead Madian

Attributable Risk Rate Ratio for 5 pg/dl

Variable (5th-925th Percentile), pg/dl * (95% Cl), per Year Incraase in Blood Lead (95% CI)
Frenatal 78 (29=160) 048 (0.2%-0,79) 1.40 (1.07=1.585)
Inlfy Childhood Average 123 6.0=-26.3) 013 {0.03-0.33) 1.07 (0.88=1_29)
Six- Yo 68 (14-183) 039 {0.21-0u58) 1.27 (1.03-1.57)

Estimabes adjusbed for maternal K}, sex, SES using the Hollingshead Score, and mabemal education level

“Tor convert bliood lead 1o pmol multiply by QUME36
Aok 1001 377 joaumal pmad D050100.0002

Tabauus 2.

3B'130K [IpeHaTaIbHOI, CEPEeIHbOT Y
PaHHBOMY IUTHHCTBI Ta y 6-1YHOMY BiIli
KOHIIEHTpAIIlii CBHHITIO B KPOBi 3 3arajlbHAM
piBHEM apemITiB Y MOJIOJUX TOPOCIHX.
DOI: 10.1371/journal.pmed.0050101.t002
3aBanTaxuTu: PowerPoint cai |
36inpmuTn 300pakeHs (57K6 PNQG) |
BuxinHe 300paxenns (74KB TIFF)

Table 2.

Relationship of Prenatal, Early Childhood
Average, and Six-Year Blood Lead
Concentrations with Total Arrest Rates in
Young Adults
doi:10.1371/journal.pmed.0050101.t002
Download: PowerPoint slide | larger image
(57KB PNG) | original image (74KB TIFF)
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ITokazani pmaHi TpPO MAaTEPHHCBHKY IIpe-

HATaJIbHY KOHIICHTPAII0 CBUHIIO B KpOBI
(A), cepemHIO KOHIICHTPAIFD CBUHIIO B
KpOBi y paHHROMY IUTHHCTBI (B), KOHIIEH-
Tpamilo CBUHIIO B KPOBi y 6-pigHOMY Billl
(C). PiBHi cmiBBimHOMmIEHh OYIOYIOTBCS B
3aJIe)KHOCTI BiJ 30UTBIICHHS BMICTYy CBHH-
II0 B KpOBi 3 5 mo 95-if mepueHTmIi KOH-
LEHTpaIlii CBHHIIO B KPOBi 110 BiHOIICHHIO
JI0 YYacHUKIB 5-T0 nepueHTwsl. I[lyHKTHpHI
miHii — 95% nosipui inTepBamu. 1100
MepeBECTH B MKMOJIB/J, MOTPIOHO MKI/IJ
noMmHoxuTy Ha 0,04826.

DOI: 10.1371/journal.pmed.0050101.g001
3aBanTaxuTn: PowerPoint  cmaiig |

Shown are data for maternal prenatal blood
lead concentration (A), early childhood
average blood lead concentration (B), and
6-year blood lead concentration (C). Rate
ratios are plotted as a function of increasing
blood lead from the 5th to the 95th
percentiles of blood lead relative to
participants at the 5th percentile. Dashed
lines are 95% confidence intervals. To
convert to pmol/l: (pg/dl) x 0.04826.

doi:10.1371/journal.pmed.0050101.g001
Download: PowerPoint slide | larger image
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30impmuTH  300pakenHs  (255KB  PNG)
BuxigHe 300pakeHns (383Kb TIFF)

B GararoBumipHOMY aHaji3i KpUMiHATBHHX
apeIITIiB 32 HACKJILHUIIBKI 3JIOYUHH MU BHSI-
BWJIM CTaTHCTHYHO 3HAYMMUI 3B'SI30K SK 13
CepeHbOI0  KOHLEHTPALIEI0  CBHUHIIOY
JIUTUHCTBI, TaK i 3 JaHUM MOKa3HUKOM Y 6-
piuHomy Bini. PC juis apemuriB 3a HacHiIb-
HHULOBKI 3704YMHU 30IIbIIMBCA Ha KOXHI 5
MKr/mn (0,24 MMOINB/T) 3pOCTaHHSA B KpPOBI
KoHmeHTparii csuHiio; PC cranosmm 1,34
(95% AT 0,88-2,03) st mpeHATATBHOI KOH-
neHnrpanii cBuHmO B kposi, 1,30 (95% HI
1,03- 1,64) s cepeqHBOTO BMICTY CBHHIIIO
B KpoBi y auTHHCTBI, 1 1,48 (95% AOI 1,15-
1,89) st KOHLEHTpALil CBHHIIO B KPOBIi Y
6-piuHoMy Bili. BimHocHME pu3MK apemity
cranoBuB 0,055/pik (95% I 0,026-0,118)
JUTS TIPeHATAJILHOT KOHIICHTPAIlii CBUHIIO B
kpoBi, 0,077 (95% A1 0,039-0,156) nus
CepeIHbOro BMICTY CBUHIIO B KpOBI Yy
nutuHcTBi, 0,087 (95% 1 0,049-0,152) ms
KOHIICHTpAIlil CBHHITIO B KPOBi Y 6-pidHOMY
Bii (Tabmn. 3). Sk i y BUNAaOKy aHANI3Y s
3arallbHUX apellTiB, pPIBCHb apeliTiB 3a
HACWJIBHHUIBKI 3J0YMHH OyB 3MOJEIHOBA-
HUH SIK JIOT-TIHIKHA (QYHKIS KOXHOTO 3
MTOKAa3HUKIB BMICTY CBHHIIIO B KPOBi: MaTe-
PHHCBHKOTO TPEHATAJIBHOIO MTOKa3HHUKa(pHC.
2A), y paHHBOMY TUTHHCTBI (puc. 2B), 1y 6
pokis (puc. 2C).

(255KB PNG) | original image (383KB
TIFF)

In multivariable analyses of violent criminal
arrests, we found statistically significant
associations with both average childhood
and 6-y blood lead variables. The RRs for
arrests involving violent crimes increased
for each 5 pg/dl (0.24 umol/l) increment in
blood lead; the RRs werel.34 (95% ClI
0.88-2.03) for prenatal blood lead, 1.30
(95% CI 1.03-1.64) for average childhood
blood lead, and 1.48 (95% CI 1.15-1.89) for
6-y blood lead. The attributable risk was
0.055 arrests/year (95% CI 0.026-0.118) for
prenatal blood lead, 0.077 (95% CI 0.039-
0.156) for average childhood blood lead,
and 0.087 (95% CI 0.049-0.152) for 6-y
blood lead (Table 3). As with the analyses
for total arrests, the rate of arrests for
violent offenses was modeled as a log-linear
function of each of the blood lead indices:
maternal prenatal (Figure 2A), early
childhood (Figure 2B), and 6 y (Figure 2C).

Blood Lead Median Attributable Risk Rate Ratio for 5 pg/di

Variable (5th-95th Percentile), ug/dr’ (95% CI), per Year Increase in Blood Lead (95% Cl)
Prenatal 78 (29-16.0) 0,055 (0.026-0.118) 134 (0.88-2.03)

Early Childhood Average 123 (60-263) 0077 (0.039-0.156) 130 (1.03-164)

Six-Year 68 (34-183) 0.087 (0.049-0.152) 148 (1.15-1.89)

Estimates adjusted for matemal IQ) sex, SES using the Hollingshead Score, and matemal education level

To convert blood lead to umol/l multiply by 0.04826.

doi10.1371/journal pred.0050101.t003

Tadauus 3.

3B'130Kk  TpeHaTalbHOI, CepemHboi Yy
paHHBOMY JUTHHCTBI, Ta KOHIEHTpAIIii
CBUHIIO B KPOBi y IIECTHPiYHOMY Bimi 3
apemTaMd cepeil MOJIOJMX JOPOCIHX 32
HACHJIbHUIIBKI 3I0YUHH.

Table 3.

Relationship of Prenatal, Early Childhood
Average, and Six-Year Blood Lead
Concentrations with Violent Crime Arrest
Rates in Young Adults

JUMANA
Vol. 53, No. 1 (157)

57

Jlikapcokuii iCHUK
Pix 53, 1. 1 (157)


http://www.plosmedicine.org/article/fetchObjectAttachment.action?uri=info:doi/10.1371/journal.pmed.0050101.g001&representation=PNG_L
http://www.plosmedicine.org/article/fetchObjectAttachment.action?uri=info:doi/10.1371/journal.pmed.0050101.g001&representation=TIF
http://www.plosmedicine.org/article/fetchObjectAttachment.action?uri=info:doi/10.1371/journal.pmed.0050101.g001&representation=TIF
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#pmed-0050101-t003
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#pmed-0050101-g002
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#pmed-0050101-g002
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0050101#pmed-0050101-g002
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.0050101?imageURI=info:doi/10.1371/journal.pmed.0050101.t003

Ukrainian translation of Frank Netterr’s Atlas of Human Anatomy

R. Worobec

DOI: 10.1371/journal.pmed.0050101.t003
PowerPoint
300paxxkeHHA(S9K6 PNG) |

3aBaHTAXKUTH:
301IBIIATH

cmaig |
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Pucynoxk 2.
CripaBiieHuii piBeHb
CIIIBBIJHOIIEHD MIXK
KOHIIEHTPAIII€I0 CBUHITIO
B KpOBI Ta piBHEM
CIIiBBiTHOIIICHB apEIITiB
3a HACHJIbHHUIIBKI
3TTOYMHH.

IToka3zani paHi
IIPEHATaIbHOL

CTOCOBHO MAaTEPUHCBHKOI
KOHLICHTpALi1
KpoBi (A), cepelHpOT KOHIIEHTpallii CBHHIIO
B KpOBI Yy paHHbOMY JuTHHCTBI (B) i
KOHLICHTpALil CBUHIIIO B KPOBi Y 6-piyHOMY
Bini (C). PiBHi cmiBBinHOImEHD OyAyIOTHCS B
3JIE)KHOCTI BiJI 3pOCTaHHS BMICTy CBUHIIIO
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Figure 2.

Adjusted Relationship
between Blood Lead
Concentration and
Arrest Rate Ratio For
Violent Offenses

Shown are data for maternal prenatal blood
lead concentration (A), early childhood
average blood lead concentration (B), and
6-year blood lead concentration (C). Rate
ratios are plotted as a function of increasing
lead from the 5th to the 95th
percentiles of blood lead

relative to
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B KpOBi 3 5 10 95-if TepIeHTWIII CBUHINIO B
KpOBI IO BiJHOIICHHIO J0 YYacCHUKIB 5-TO
nepueHTwro. [Tyakrupai minii Ha 95% —
noipui inTepBanu. 1100 meperBopuTH Ha
MKMOJIb/J1, TOTpiOHO MKI/mi x 0,04826.
DOI: 10.1371/journal.pmed.0050101.g002
3aBanTaxuTn: PowerPoint  cmadig |
30utpmuTH 300paxkeHHs (281K6 PNG) |
Buxinne 300paxenns (405Kb TIFF)
PesynpTatn aHaizy, 00MEeKEHOTO
apemTaMi 3a HEHACWIBHHUIBKI 3JTOYMHH,
Oynu momiOHI IO MaHWX PO BCi aperiTu.
3okpema, PC JUTST apernTiB 3a
HEHACWIBHUIBKI 3JIOYMHA Ha KOXHI S
Mkr/mn - (0,24 MMoONB/TT)  KOHIECHTpAITii
CBUHIIIO B KpoBi ctanoBuB 1,40 (95% I
1,06-1,84) mns mpeHaTanbHOT KOHIICHTpPAILIil
cBUHINIO B KpoBi, 1,05 (95% I 0,86-1,28)
JUIS  CepPelHbOI KOHIICHTPALii CBUHIO B
KpoBi y mutuHCTBI Ta 1,22 (95% JI 0,97-
1,53) mns piBHA CBUHIIO B KpPOBI y 6-
piYHOMY BiIIi.

He Oyno >KOIMHWX CTAaTUCTUYHHUX JIOKa3iB
Toro, moO (opma 3aIeKHOCTI T03a-e(heKT
Bipi3HJIacs y TPEICTaBHUKIB PI3HUX
crateii 3  Oymp-SIKHMH  TIOKa3HHKaMHU
CBUHIFO B KPOBi, JUIS 3arajibHUX apellTiB
ab0 apemTiB 3a HACWIBHUIIBKI 3JI0YHHH.
YMmoBH  B3aemonii Juii  crari  Oynm
CTaTUCTUYHO HE3HAYUMHUMH (3HAUCHHS P
JUTS YMOB B3aeMogii craHOBWIO Bix 0,42 1o
0,79). Onnak, BiTHOCHUH PU3HK Y YOJIOBIKIB
3HAYHO BWIHMH, HiX y XiHOK. Hampukman,
BiTHOCHUHA pPH3HWK Ui BMICTY CBHHIIIO B
KpoBi y 6-piuHomy Bimi ckmaB 0,85
apemrie/pik  (95% Al 0,48-1,47) mns
goyosikiB 1 0,18 (95% I 0,09-0,33) mus
KIHOK.

OOrosopeHHst

VY NpOCHEKTHBHIN KOTOPTi HAPOHKEHUX MU
BUSBWJIM, 1[0 TpPEHATAJbHA 1 B JUTHHCTBI
KOHIICHTpAIlii CBHUHIO B KpoOBi Oyiu
NIPOBICHUKAMHU apeliTiB y A0POCIOMY Billi.
KoHnenTpaniss CBHHIIO B KpOBi 70
HapO/DKCHHSA 1 Y Bimi 6 pokiB Oyia 3HAYHO
noB's;3apa 3 Ounpmn  BucOokuMH PC s
3aranpHUX apemTiB. CepeaHst KOHIIEHTPAIlis
CBUHIIIO B KPOBI y JAWTHHCTBi, a TaKOX
mizHime (y 6 pokiB) Oyia 3Ha49HO TOB'A3aHa
3 Oumbir BucokuMu PC pmnst apemriB 3a

participants at the 5th percentile. Dashed
lines are 95% confidence intervals. To
convert to umol/l: (pug/dl) x 0.04826.

doi:10.1371/journal.pmed.0050101.g002
Download: PowerPoint slide | larger image
(281KB PNG) | original image (405KB
TIFF)

The results for analyses restricted to arrests
for nonviolent crimes were similar to those
found for all arrests. Specifically, the RRs
for nonviolent arrests for each 5 pg/dl (0.24
pmol/l) in blood lead were 1.40 (95% CI
1.06-1.84) for prenatal blood lead, 1.05
(95% CI 0.86-1.28) for average childhood
blood lead, and 1.22 (95% CI 0.97-1.53) for
6-y blood lead.

There was no statistical evidence that the
shape of the exposure-response relationship
differed by sex with any of the blood lead
indices for total arrests or arrests for violent
offenses. The interaction term for sex was
statistically nonsignificant (p-values for
interaction term ranged from 0.42 to 0.79).
However, the attributable risk for males was
considerably higher than for females. For
example, the attributable risk for 6-y blood
lead rate was 0.85 arrests/year (95% ClI
0.48-1.47) for males and 0.18 (95% CI
0.09-0.33) for females.

Discussion Top
In a prospective birth cohort, we found that

prenatal and childhood blood lead
concentrations were predictors of adult
arrests. Prenatal and 6-y blood lead

concentrations were significantly associated
with higher RRs for total arrests. Average
childhood as well as later (6-y) blood lead
concentrations were significantly associated
with higher RRs for arrests involving a
violent offense. Data from several recent
prospective studies suggest that blood lead
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HACHJIBHMIIBKI 370uMHM. JlaHi OCTaHHIX
KUIBKOX ~ TPOCMEKTHBHHUX  JOCHiIKEHb
MMOKa3yIO0Th, IO KOHIEHTPAIis CBHUHIIO B
KPOBi y OLIBII Mi3HFOMY JIOLIIKUILHOMY Billi
MOJKe OlNIbINe CBIMYMTH MPO KOTHITUBHI Ta
moBeqinkoBi  mpobmemu  [23].  TIpore
MOTCHITiiTHEe 3HAYEHHS MpEeHATAIBHOT
KOHIICHTpAIlii CBUHIFO B KpPOBI HE CIIiJ
HEJIOOLIIHIOBATH, OCKIIBKH BOHA JTO3BOJISLIA
MIPOTHO3YBAaTH pPIiBEHb 3arajlbHUX apeITiB
3a HamMMH JaHUMH. KidbKiCTh apemrTiB B
koropti JICLl Oyma 3HAaYyHO BHWIIOIO ¥
qoJoBikiB. IIpore JKOEHWUX  ICTOTHHX
B3a€EMOJIIi MIX CTAaTTIO 1 KOHIICHTPAIIEIO
CBUHIIFO B KPOBiI 3 pIBHAMH apemiTiB He
OyJ10 3HAWCHO.

PiBHI  CBHMHIIO Yy  HaBKOJIMIIHbOMY
CepEeIOBUIIl, @ TAKOXK KUTBKICTh 3JIOYMHIB 32
ocranHi 30 pokiB B CIIIA ckopotmiucs [9].
[Ipote, 3aranbHE CKOpOYCHHS HE OYyIO
OJIHOPIJIHAM; MICBKI JITH, IEPEBaXKHO
a(po-aMepHKaHIli, 3IUIIAI0TECS 0COOINBO
BpaznmuBuMH  [24].  3moumHHICTE  Ta
HACHWJIBHHIIBKI 3JI0YMHU CKOHIICHTPOBaHI B
Micekux nenTpax B CIIA, ne mpoxnBaioTh
Oararo OigHuMX adpo-amepukaHmiB. OIXHUM
3 (axTopiB HeNponopuiiHoi
NPEACTaBICHOCTI  apo-aMepUKaHLiB Y
CTAaTHCTHI 3JIOYMHIB LIJIKOM MOXe OyTH
ICTOPUYHO BHIIWIA BIUIMB CBUHIIO B IXHIX
rpomaznax. Kpim Toro, Ilentpom CIIA 3
KOHTPOJIIO 3aXBOPIOBAHOCTI Oy MpUIHATI
SIK TaKi, IO BiTirParoTh POJb YV Y PO3BUTKY
HEHpO-TIOBEIHKOBOTO NedilmuTy  OCTaHHI
IaHl  emaeMiOoJOTIYHUX JOCHIIKEHb 13
3ay9eHHSM KOHIIGHTpAIlii CBUHIIO B
KpOBI, IO € 3HAYHO HIDKYNMH BiJ PiBHSA,
SIKAN Ha JTaHU yac BUKJIUKAE
3aHETOKOEHHS [25]. Mu He 3momm
JIOCIITUTH PacoBi BIAMIHHOCTI B HaIIUX
JIaHUX, OCKIJIbKM MaiKe BCl YHaCHUKH Oyiu
adpo-amepukanimu.  Opnak, Hignmvan
BUSIBHB, 1110 TMOB’SI3aHUH 31 CBUHIIEM PH3HUK
OyTH OCYIDKEHHUM JUII  HEIOBHOJITHIX
MPUCYTHIA K UIS  adpo-aMepUKaHCHKOT,
TaK 1 /1 017101 MOJIOI, BiA3HAYAOYH, IO I{i
BHUCHOBKH HE OOMCKEHI SKOICH OJHIEI0
pacoBoro abo eTHIYHOIO TPyTOoIo [8].
Hacninkun mopymieHb pO3BHTKY HEPBOBOL
CHUCTEMHU, TOB'I3aHi 3 BIUIMBOM CBHHIIO B

concentrations in the later preschool years
may be more predictive of cognitive and
behavioral problems [23]. However, the
potential importance of prenatal blood lead
concentrations should not be
underestimated, as they were predictive of
total arrests in our data. The number of
arrests in the CLS cohort was significantly
higher in males. However, no significant
interactions between sex and blood lead
with arrest rates were found.

Environmental lead levels as well as crime
have dropped over the last 30 y in the US
[9]. However, the overall reduction was not
uniform; inner-city children, who are
predominately African-American, remain
particularly vulnerable [24]. Crime and
violent crime are concentrated in urban
centers in the US where many poor African-
Americans reside. One factor in the
disproportional representation of African-
Americans in crime statistics could well be
the historically higher exposures to lead in
these communities. Furthermore, recent
data from epidemiological studies implicate
blood lead concentrations well below the
current level of concern adopted by the
United States Centers for Disease Control in
the development of neurobehavioral deficits
[25]. We were unable to explore racial
differences in our data since almost all
participants ~ were  African-American.
However, Needleman found that the lead-
associated risk for juvenile court-
adjudicated delinquency was present in both
African-American and  white  youth,
indicating that these findings are not
restricted to any one racial or ethnic group

8.

The neurodevelopmental  consequences
associated with lead exposure in previous
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MOTIEpEHIX  JOCIi/PKCHHAX, HampUKIaj,
3HWKCHHS 1HTEJNCKTY, 3HIDKEHHS TepI-
MocTi 10 ¢pycTpamii, medimuT yBarw,
TiMepakTUBHICTh 1 3HIDKEHHS  (yHKLIl
KOHTPOJIIO 32 JIISIMU, € MOTYKHUMH IMPOBiC-
HUKaMH MO0 MPaBOMOPYIICHb Ta KPHUMi-
HaIbHOI TOBemiHKH [26-29]. Cunmpom
nedinuTy  yBarm Ta  TiNEepPaKTUBHOCTI
(CAYT) yacto Big3HAYAETHCS CEepell Majo-
JIITHIX 3J0YMHIIB, 1 BOHH, IIBH/IIE 33 BCE,
MalOTh CEpiHO3HI KOTHITHBHI MOPYIICHHS
[30]. CAVT € BimomuMm (pakTOpOM PHU3UKY
JUTA 3JI0YAHHOI TIOBEMIHKH Y JOPOCIOMY
Bii [31]. HenasHiit anani3 ganux 3 TpeTpoi
HaIlOHABHOL eKCIIePTU3U OXOpOHHU
3gopoB's Ta xapuyBanus (HEO3X-III)
BUSIBUJIM, 1[0 BUCOKI KOHIICHTPAIlT CBUHIIIO
B KpoBi Oynu 3HauHO nos's3zani 31 CAYI. ¥V
ITEH, M0 MaJli KOHICHTPAIKD CBHHIO B
KpoBi Oumeme 2 wmr/mi, pumsuk CHYT
spoctaB y 4,1 pasu [32]. Kpim TOrO, B
JocTiax Ha TPU3yHAX, KilTKax i MpuMaTax
paHHIA BIUIMB CBUHIIIO OyB TOB'S3aHUN 3
MiABUIICHOIO IMIYJIBCUBHICTIO, AarpechB-
HICTIO, AHTAarOHICTUYHUMH CTOCYHKAaMH,
3HIDKEHHSAM  COLIAJBbHOI  TOBEMIHKH 1
aHOMAJIBHOI)  B3a€MOJIIEI0  MAaTH-TUTHHA
[33-36]. ToMy BIUTUB CBUHIO Yy JUTHHCTBI
HMOBIPHO TMiJJa€ PHU3UKY O0CO0Y IO
MHOXXHHHUAX OCHOBHHX HEHPO-TIOBEIIHKO-
BUX JCQIIHTIB, MOB'I3aHUX 3 OUIBII BUCO-
KOI0 HMOBIPHICTIO MOJANBIIOL 3JI0YUHHOT
TTOBETiHKH.

MosxnuBuii  psn  MexaHi3miB.  CBUHEIb
MEeperKopkae  (OpMyBaHHIO  CHHAIICY,
pyiiHye nohamMiHOBY CHCTEMy, a TaKOX
3HWXKYE piBeHb cepoToHiHy. [lokazaHo
BIUIMB CBHUHIIO Ha 3HIKEHHS AKTUBHOCTI
MAO A (MoHOaMiHOOKCHIa3u A), a HU3bKa
aktuBHicTh MAO A nmoB'sizaHa 3
HACHJILCTBOM 1 KPHMIiHATBHOIO MMOBEIIHKOIO
[37]. OgauM i3 HACHIAKIB IUX 3MIiH MOXE
OyT pPO3BUTOK HEHWPOHHOI AMCQYHKILIT B
npedpoHTaNBHIN KOpi — MAUISHII MO3KY,
mo BiamoBimae 3a 30yMKEHHS, €MOTIii,
CYIDKEHHS 1 raJbMiBHY MOBEIiHKY [38].

e mocmimkeHnHs Mae psa oOMmexeHb. Ilo-
nepie, OUIBIIICTh 3JOYUHHOI TOBEIAIHKH
HIKOJM HE [OXOAWTH [0 BiZOMa BIIAIH,
TaKMUM YUHOM, HAlll BEMIp apeliTiB HEIo-

studies, such as lower 1Q, less tolerance for

frustration, deficits in attention,
hyperactivity, and weak executive control
functions, are potent predictors of

delinquent and criminal behaviors [26-29].
Attention deficit hyperactivity disorder
(ADHD) is a common finding among
juvenile delinguents, and those with ADHD
are more likely to have severe cognitive
impairments [30]. ADHD is also a known
risk factor for criminal behavior in
adulthood [31]. A recent analysis of data
from the third National Health and Nutrition
Examination Survey (NHANES-III) found
that higher blood lead concentrations were
significantly  associated with ADHD.
Children with blood lead concentrations
greater than 2 pg/dl were at a 4.1-fold
increased risk of ADHD [32]. Similarly, in
experiments with rodents, felines, and
nonhuman primates, early lead exposure
was associated with increased impulsivity,
aggression,  antagonistic interactions,
reduced social play and abnormal mother-
infant interaction [33-36]. Childhood lead
exposure therefore seems to place
individuals at risk for multiple underlying
neurobehavioral deficits associated with a
higher probability of later criminal
behavior.

A number of mechanisms may be at work.
Lead interferes with synapse formation,
disrupts dopamine systems, and lowers
serotonin levels. Lead exposure has been
shown to reduce MAO A (monoamine
oxidase A) activity, and low MAO A
activity has been associated with violent
and criminal behaviors [37]. One
consequence of these alterations could be
neural dysfunction in areas of the brain
involved in arousal, emotion, judgment, and
behavioral inhibition such as the prefrontal
cortex [38].

This study has several limitations. First,
most criminal behavior never comes to the
attention of authorities; thus, our measure of
arrest  underestimates actual  criminal
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paxoBye (haKTHYHY 3JIOYWHHY IiSUTBHICTD.
Sxkmo © MM 3MOINIM  BpaxyBaTH BCi
3J0YMHHI  [ii, HE  BHKIIOYEHO, IO
pe3yJbTaTH HALIOTo JIOCIIJDKEHHS, MOXIIH-
B0, Oynm © inakmmMu. Hanpukiman, MoxHa
CTBEP/UKYBAaTH, IO TMOB'I3aHUA 3 Ji€I0
CBUHLIIO HU3BKHHA  IHTEJIEKT IIJBUILYE
HMOBIpPHICTB, 110 3JI0YMHI OyZe BHifiMaHO
(mampukian, 3aaperTOBaHo). IIpore
HEJlaBHE HIMPOKOMACIITA0HE MPOCTICKTHBHE
nmociimkenns, ananorigae JICLI, 3a ygactio
IiTeH MWKITBHOTO BIKY, Y KX BHMIiPIOBAIN
paHHIN piBEHb CBHHITIO B KPOBI, TIPHUITYCKAE,
0 CBHHENb BIUIMBAE Ha COLIaJIbHY
MOBEIIHKY NIEII0 HE3aJIC)KHO Bill IHTEICKTY
[39]. Kpim Toro, B HamioMy aHaji3i MH HE
pobuim monpaBky piBHS apewTiB Ha 1Q
JUTUHH, TOMY LIO SIBHO HENOPEYHHH Yy
MOMIOHUX JOCHI/PKEHHSAX KOHTPOJb ISt
3MIHHHX, $Ki TOTEHIIHHO cami MOXYTh
OyTu mpuyrMHaAMH. 3MIHHI YMHHUKHU SKi Ha
MPUYNHHO-HACIIAKOBOMY  HUIAXY  MiX
BIUIMBOM 1 HACIiKaMH HE MOXYTh
npasauBo 3mMumoBaTu [40]. Tlo-apyre, mMu
po3MIIsianyd  TUIBKM  3alliCH  OKPYTY
lamineron, mratr Oraiio. Xoua OLTBIIICTH
YYaCHUKIB HalIol Tpynud HPOJOBKYIOTh
MeImKaTH B OKpy3i [aMinpTOH, MH He
BpaxyBall  JIEKUTbKOX  apemiTiB,  sKi
BimOynucss B iHmmMX okpyrax. [lo-tpere,
oQilidHI 3amucu TPO apelTd CTaBalu
JOCTYIMHUMH JIMIIE TOJi, KONN yJaCHHKaM
BUNIOBHIOBaJOCS 18 pokiB. Takum umHOM,
cepelHs  TPHUBANICTh  CIIOCTEPEIKCHHS
CTaHOBMWJIA JO 5 pokiB. MOXIHUBICTh
MOXMOKM uepe3 HEBUINAJKOBE BUOYBaHHS B
koropti JICL] He Moxke OyTH BHKIIIOYCHA,
Xo4a MM HE  BHSBWIM  3HAYHHUX
BIIMIHHOCTEN 3a KIIOYOBHMM BIUIMBOM Ta
nemorpadiuanmu 3miHEEME. [lo-yeTBepre,
B JIOCHI/DKCHHSAX 3a JaHUMH CHOCTEPEKEHb
3aBKAM €  HMOBIPHICTE  OTPHMATH
HEKOHTPOJIbOBaHI 3aBaxkarodi (akropu. Lle
MoOXe OyTu mpobJieMor, KoM cIpaBa
moxoauth 1o BuMiproBanHs CEC, 60
r7100aJbHI OIIHKK COIaIBHOTO CTaTycy, SIK
Ta, [0 BUKOPUCTOBYETHCA y LiboMy [16] Ta
6arathboX IHIIMX AOCTIHKECHHIX, HE B 3MO31
OXOIHUTH BCl MOTEHLIHO 3HAYNMI YNHHUKHU
[41]. Sx 3asmaumnm Baiic 1 Bemminmkep

activity. Had we been able to account for all
criminal acts, it is possible that the results of
our study may have been different. For
example, it could be argued that lead-
associated lower intelligence makes it more
likely that an offender will be caught (i.e.,
arrested). However, a recent large-scale
prospective study of school-aged children
with early blood lead levels similar to those
in the CLS suggests that lead impacts social
behaviors somewhat independently of 1Q
[39]. Furthermore, we did not adjust arrest
rates for child 1Q in our analyses because
controlling for a variable that might
potentially be on the causal pathway is
clearly inappropriate in studies of this kind.
Variables along the causal pathway between
exposure and outcome cannot be bona fide
confounders [40]. Second, we examined
only Hamilton County, Ohio records.
Although most participants in our cohort
continued to reside in Hamilton County, we
may have missed some arrests that occurred
in other counties. Third, official records of
arrest were available only when the
participants reached 18 y of age. Thus, the
average follow-up was under 5 y. The
possibility of bias introduced by nonrandom
attrition in the CLS cohort cannot be ruled
out, although we found no important
differences on key exposure and
demographic variables. Fourth, it is always
possible in observational studies to have
uncontrolled confounding. This can be
problematic when it comes to measuring
SES, since global assessments of social
standing such as the one used in this [16]
and many other studies fail to capture all
potentially relevant factors [41]. As pointed
out by Weiss and Bellinger [42] in their
discussion of the social ecology of exposure
to environmental pollutants, neurotoxicant
exposures are not randomly distributed, but
are “chained” to many other risks to normal
development that are sometimes quite
difficult to partition. Finally, as with all
studies of this kind, our measure of dose to
the critical organ (brain) was indirect.
Blood, as well as other tissues in which lead
is often measured such as teeth or bone, are
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[42] B oOroBopeHHi cormiasbHOT €KOIOTil
BIUIMBY Ha HaBKOJIMIIHE CEPEIOBHILE
3a0pyIHIOIOYNX PEYOBUH, HEHPOTOKCHYHI
BIUIMBM HE pO3MOJIIEH]  BHUIAIKOBO, a
«IpUB»sI3aHI» 10 0araTboX IHIINX PU3UKIB
HOpPMaJIEHOMY DO3BHUTKY, 1 IX iHOAI aye
Ba)XKO BHWIEHWTH. Hapemri, sk 1 y Bcix
JIOCHI/DKEHHSIX ~ Takoro  pojay,  Hare
BUMIPIOBIaHHSl JI03M Ha KPUTUYHHUH OpraH
(Mo30K) Oymo HempsamuM. KpoB, Tak camo
SK 3yOM Ta KICTKM — TKaHUHH, Yy SKHX
4acTO BUMIpPIOETHCS CBHHEIb, — € HEBHOIO
MIpOIO 3aMiHHHKOM JUISI BUMipPIOBAaHHS JT03U
JI7IS1 IEHTPaIbHOT HEPBOBOI CHCTEMH.

3 iHmoro OoOKy, Iie JOCTIKEHHS Mae s

BJIACTUBOCTEH, SIKi CIPUSIOTh
00TpYHTOBAHOCTI HaIINX BHUCHOBKIB.
Hackinekum HaMm  BiomMoO, Iie  Mepiie
MIPOCTICKTHBHE JTOCTIIJDKCHHS, 1o

0e3rmocepeIHLO BUBYAE B3aEMO3B'SI30K MiXK
paHHIM BIUIMBOM CBHHIIO Ta OQiliHHOI0
MOKYMEHTAIIEI0 TPO apemTH B 3pLIoMy
Billl. VYHIKQ&JIBHUMHM acIE€KTaMH ILIOTO
OCTIKeHHST Oyny: OLIHKA J03U CBHHIIIO
OUITXOM YacTHX CepilfHMX BHMipIOBaHb
CBUHITIO B KPOBI, OIIiHKa BEIUKOI KiTBKOCTI

MOTEHUIHHO  BaXJIMBUX  KOBapiaHTHHX
(daxkTopiB,  peTelabHE  JIOKYMEHTYBaHHS
KpuMiHambHUX  apemrTiB. Kpim  Toro,

BUOipKa Oyia BiIHOCHO OJHOPIJHOIO LIOAO
couianbHO-IeMorpadiaHuX MOKa3HUKIB,
takux sk CEC Ta erTHiuHa HaJIEXHICTh; 1€
3HIKYBAJIO PO3MIp IMOMIJIKOBHX acOI