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Ç ÷éôïôñéïæéäÜóç óå íåïãíÜ
ìå óõóôçìáôéêÞ ìõêçôßáóç
êáé êïéíÝò ìéêñïâéáêÝò ëïéìþîåéò

ÓÊÏÐÏÓ Ç ìåëÝôç ôçò ÷éôïôñéïæéäÜóçò, åíæýìïõ ìå ÷éôéíïëõôéêÞ äñÜóç
ðïõ ðáñÜãåôáé áðü åíåñãïðïéçìÝíá ìáêñïöÜãá, óå íåïãíÜ ìå óõóôçìá-
ôéêÞ ìõêçôéáóéêÞ ëïßìùîç êáé êïéíÝò ìéêñïâéáêÝò ëïéìþîåéò. ÕËÉÊÏ-ÌÅ-
ÈÏÄÏÓ H äñáóôéêüôçôá ôçò ÷éôïôñéïæéäÜóçò ìåôñÞèçêå óå äéáäï÷éêÜ äåßã-
ìáôá ðëÜóìáôïò êáé ïýñùí óå 8 íåïãíÜ ìå ìõêçôéáóéêÞ ëïßìùîç (7/8 C.
albicans, 1/8 Aspergillus niger). MåôñÞèçêáí ôïõëÜ÷éóôïí 4 äåßãìáôá áíÜ
íåïãíü, ìå äéÜóôçìá 1 åâäïìÜäáò. ÌåôñÞóåéò Ýãéíáí åðßóçò óå 15 íåï-
ãíÜ óôç äéÜãíùóç Gram-èåôéêþí êáé Gram-áñíçôéêþí ëïéìþîåùí. ÁÐÏ-
ÔÅËÅÓÌÁÔÁ Áýîçóç ôçò äñáóôéêüôçôáò ôçò ÷éôïôñéïæéäÜóçò ðáñáôçñÞ-
èçêå óôï ðëÜóìá Þ êáé óôá ïýñá óå 7/8 íåïãíÜ ìå ìõêçôéáóéêÞ ëïßìùîç
(1,2�9 êáé 1,9�150´ ôïõ áíþôåñïõ öõóéïëïãéêïý ïñßïõ, áíôßóôïé÷á). Ôá
åðßðåäá ôçò ÷éôïôñéïæéäÜóçò ìåéþèçêáí Þ áõîÞèçêáí áíÜëïãá ìå ôçí
Ýêâáóç ôçò íüóïõ. Áýîçóç ðáñáôçñÞèçêå åðßóçò óôï ðëÜóìá êáé óôá
ïýñá 13/15 íåïãíþí ìå ìéêñïâéáêÝò ëïéìþîåéò (1,9�12,5 êáé 1,5�40´ ôïõ
áíþôåñïõ öõóéïëïãéêïý ïñßïõ, áíôßóôïé÷á). ÓÕÌÐÅÑÁÓÌÁÔÁ Óýìöùíá ìå
ôá áðïôåëÝóìáôá ôçò ðáñïýóáò ìåëÝôçò, ç áýîçóç ôçò ÷éôïôñéïæéäÜóçò
ðáñáôçñåßôáé ü÷é ìüíï óå ìõêçôéáóéêÝò áëëÜ êáé óå êïéíÝò ìéêñïâéáêÝò
ëïéìþîåéò. Ùò åê ôïýôïõ, äåí ìðïñåß íá áðïôåëÝóåé åéäéêü äåßêôç ýðáñ-
îçò ìõêçôéáóéêÞò ëïßìùîçò. Äéáäï÷éêÝò ìåôñÞóåéò, éäéáßôåñá óôá ïýñá,
ìðïñåß íá áðïôåëÝóïõí êñéôÞñéï áíôáðüêñéóçò óôçí åöáñìïæüìåíç èå-
ñáðåßá.
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ñùò äéåõêñéíéóôåß, áëëÜ ðïëëÝò ðáñáôçñÞóåéò êÜíïõí

éäéáßôåñá ðéèáíÞ ôç óõììåôï÷Þ ôïõ åíæýìïõ óôçí Üìõíá

Ýíáíôé ðáèïãüíùí ðïõ ðåñéÝ÷ïõí ÷éôßíç, üðùò åßíáé ïé

ìýêçôåò.4–7

Ôá ôåëåõôáßá ÷ñüíéá, ïé ìõêçôéáóéêÝò ëïéìþîåéò Ý÷ïõí

áíáäåé÷èåß ó’ Ýíáí ðïëý óçìáíôéêü ðáñÜãïíôá èíçôü-

ôçôáò êáé íïóçñüôçôáò óôéò ìïíÜäåò åíôáôéêÞò èåñáðåßáò

íåïãíþí. Õðïëïãßæåôáé üôé 2–5% ôùí ðñüùñùí íåïãíþí

ðïëý ÷áìçëïý âÜñïõò ãÝííçóçò èá áíáðôýîïõí óõóôç-

ìáôéêÞ ìõêçôéáóéêÞ ëïßìùîç, ðïõ óôçí ðëåéïøçößá ôçò

èá ïöåßëåôáé óå Candida albicans.8 Ç áíùñéìüôçôá ôïõ

áíïóéáêïý óõóôÞìáôïò ôùí éäéáßôåñá ìéêñïý âÜñïõò

ãÝííçóçò íåïãíþí, ç ìáêñï÷ñüíéá ÷ïñÞãçóç éó÷õñþí

áíôéâéïôéêþí åõñÝïò öÜóìáôïò, ç ðáñåíôåñéêÞ äéáôñï-

öÞ, áëëÜ êáé ïé ÷åéñéóìïß ðïõ ãßíïíôáé óôç äéÜñêåéá ôçò

íïóçëåßáò óå ìéá ìïíÜäá åíôáôéêÞò íïóçëåßáò, åßíáé

ìåñéêïß áðü ôïõò ðáñÜãïíôåò ðïõ ðñïäéáèÝôïõí ãéá ôçí

åìöÜíéóç áõôþí ôùí ëïéìþîåùí. Ç Ýãêáéñç äéÜãíùóç

ËÝîåéò åõñåôçñßïõ

ÂáêôçñéáêÝò ëïéìþîåéò
ÌõêçôéáóéêÝò ëïéìþîåéò
ÍåïãíÜ
×éôïôñéïæéäÜóç

........................................................

Ç áíèñþðéíç ÷éôïôñéïæéäÜóç åßíáé Ýíá ó÷åôéêÜ ðñü-

óöáôá áíáãíùñéóìÝíï Ýíæõìï, ôï ðñþôï Ýíæõìï ìå ÷éôé-

íïëõôéêÞ äñÜóç ðïõ ðåñéãñÜöçêå óôïí Üíèñùðï, ôï ïðïßï

ðáñÜãåôáé áðü åíåñãïðïéçìÝíá öáãïêýôôáñá.1,2

Ç åíæõìéêÞ ðñùôåÀíç áíé÷íåýåôáé óå äýï ìïñöÝò. Ç

ìßá áðáíôÜôáé åíäïêõôôáñéêÜ êáé Ý÷åé ÷éôéíïëõôéêÞ äñÜ-

óç, åíþ ç Üëëç áðáíôÜôáé åîùêõôôáñéêÜ êáé åðéðëÝïí

ôçò ÷éôéíïëõôéêÞò äñÜóçò Ý÷åé êáé ôçí éêáíüôçôá ðñüó-

äåóçò ôçò ÷éôßíçò.2

Ôï ãïíßäéï ôçò åíæõìéêÞò ðñùôåÀíçò âñßóêåôáé óôç

èÝóç 1q31–q32, áðïôåëåßôáé áðü 12 åîþíéá, ôá ïðïßá

êáëýðôïõí 20 kb, êáé åßíáé ïìüëïãï ìå ôá ãïíßäéá Üë-

ëùí ÷éôéíáóþí ðïõ áðáíôþíôáé óôç öýóç. Õðïëïãßæåôáé

üôé ðåñßðïõ 6% ôïõ ãåíéêïý ðëçèõóìïý åßíáé ïìüæõãï

ãéá Ýíá äéðëáóéáóìü 24 bp óôï åîþíéï 10, ðïõ áíá-

óôÝëëåé ôç óýíèåóç ëåéôïõñãéêïý åíæýìïõ.3 Ç âéïëïãé-

êÞ äñÜóç ôçò áíèñþðéíçò ÷éôïôñéïæéäÜóçò äåí Ý÷åé ðëÞ-
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üìùò ôùí ìõêçôéáóéêþí ëïéìþîåùí êáèþò êáé ç áîéïëü-

ãçóç ôçò áðïôåëåóìáôéêüôçôáò ôçò åöáñìïæüìåíçò èå-

ñáðåßáò åßíáé åîáéñåôéêÞò óçìáóßáò ãéá ôçí åðéâßùóç

ôùí ìéêñþí áõôþí áóèåíþí.9

Óå áñ÷éêÞ ìåëÝôç ìáò, ðáñáôçñÞèçêå áýîçóç ôùí

åðéðÝäùí ôçò ÷éôïôñéïæéäÜóçò óå íåïãíü ìå óõóôçìáôé-

êÞ ëïßìùîç áðü Candida albicans. ÅðéðëÝïí, óå äéáäï÷é-

êÝò ìåôñÞóåéò êáé ðáñÜëëçëá ìå ôç âåëôßùóç ôçò êáôÜ-

óôáóçò ôïõ áóèåíïýò, ðáñáôçñÞèçêå ìåßùóç ôçò ÷éôï-

ôñéïæéäÜóçò.10

Óôçí ðáñïýóá åñãáóßá ðáñïõóéÜæïíôáé ôá áðïôåëÝ-

óìáôá ìåëÝôçò ôçò óõìðåñéöïñÜò ôçò ÷éôïôñéïæéäÜóçò

óå íåïãíÜ ìå óõóôçìáôéêÞ ìõêçôéáóéêÞ ëïßìùîç, êáèþò

êáé óå íåïãíÜ ìå Gram-áñíçôéêÝò êáé Gram-èåôéêÝò

ìéêñïâéáêÝò ëïìþîåéò.

ÕËÉÊÏ ÊÁÉ ÌÅÈÏÄÏÓ

ÌåëåôÞèçêáí óõíïëéêÜ 23 íåïãíÜ, 8 ìå ìõêçôéáóéêÞ ëïß-

ìùîç (ïìÜäá Á) êáé 15 ìå äéÜöïñåò ìéêñïâéáêÝò ëïéìþîåéò

(ïìÜäá Â).

Óôçí ïìÜäá Á, 7 íåïãíÜ (É, ÉÉ, ÉV–VIII) åß÷áí èåôéêÝò áéìï-

êáëëéÝñãåéåò ãéá Candida albicans. Óôá íåïãíÜ ÉÉ êáé ÉV, ç

äéÜãíùóç Ýãéíå post mortem êáé ï ìýêçôáò áíáðôý÷èçêå åðß-

óçò óôï ðåñéôïíáúêü õãñü, óôïí ôñá÷åéïóùëÞíá êáé óôïí ïì-

öáëéêü êáèåôÞñá. Óôï íåïãíü ÉÉÉ, ðïõ åß÷å èåôéêÞ êáëëéÝñãåéá

áßìáôïò, ÷ùñßò üìùò ôáõôïðïßçóç ôïõ ìýêçôá, âñÝèçêå ìå ìå-

èüäïõò áíß÷íåõóçò ãåíåôéêïý õëéêïý (PCR) Aspergillus niger11

êáé ìåôñÞèçêå åðßóçò õøçëüò ôßôëïò áíôéãüíùí (Platelia Asper-

gillus, Marnes La Coquette, France). ÁíôéìõêçôéáóéêÞ áãùãÞ

(Amphotericin B Liposome + Flucytosine) ÷ïñçãÞèçêå óå 5

íåïãíÜ áìÝóùò ìåôÜ áðü ôç äéÜãíùóç. ÔÝóóåñá åß÷áí èåôéêÞ

Ýêâáóç (V–VIII), åíþ Ýíá (É) êáôÝëçîå. Ç ÷ïñÞãçóç èåñáðåßáò

óôá íåïãíÜ II, ÉÉÉ êáé IV äåí Þôáí åöéêôÞ, äåäïìÝíïõ üôé ç

äéÜãíùóç Ýãéíå ëßãï ðñéí Þ áìÝóùò ìåôÜ áðü ôï èÜíáôü ôïõò

(ðßí. 1).

Ôá ÷áñáêôçñéóôéêÜ ôùí íåïãíþí ôçò ïìÜäáò Â öáßíïíôáé

óôïí ðßíáêá 2.

Ç äñáóôéêüôçôá ôçò ÷éôïôñéïæéäÜóçò ìåôñÞèçêå ìå ôï öèï-

ñßæïí õðüóôñùìá ìåèõëïõìðåëëéöåñõë-â-D-N, N´, N´-ôñéáêåôõ-

ëï÷éôïôñéüæç óå äåßãìáôá áßìáôïò êáé ïýñùí.12 Óôçí ïìÜäá Á

ìåëåôÞèçêáí ôïõëÜ÷éóôïí 4 äåßãìáôá áíÜ íåïãíü, ðïõ åëÞ-

öèçóáí áíÜ åâäïìÜäá.

Óôçí ïìÜäá ôùí íåïãíþí ìå ìéêñïâéáêÝò ëïéìþîåéò, äåßã-

ìáôá åëÞöèçóáí ìüíï óôç äéÜãíùóç.

ÌåôñÞóåéò Ýãéíáí åðßóçò óå 10 íåïãíÜ ðïõ äåí ðáñïõóßá-

æáí ëïßìùîç êáé ôá ïðïßá áðïôÝëåóáí ôçí ïìÜäá åëÝã÷ïõ.

Ç ìåëÝôç åãêñßèçêå áðü ôçí åðéôñïðÞ çèéêÞò êáé äåïíôï-

ëïãßáò ôïõ Éíóôéôïýôïõ Õãåßáò ôïõ Ðáéäéïý.

ÁÐÏÔÅËÅÓÌÁÔÁ

Áýîçóç ôùí åðéðÝäùí ôçò ÷éôïôñéïæéäÜóçò ðáñáôçñÞ-

èçêå óôï áßìá (1,2–9´ ôïõ áíþôåñïõ öõóéïëïãéêïý ïñß-

ïõ) Þ êáé óôá ïýñá (1,5–150´ ôïõ áíþôåñïõ öõóéïëïãé-

êïý ïñßïõ) óå 7 íåïãíÜ ôçò ïìÜäáò Á, óôç äéÜãíùóç

ôçò ìõêçôéáóéêÞò ëïßìùîçò. ̧ íá íåïãíü (VIII) åß÷å ìç-

äåíéêÞ äñáóôéêüôçôá óå üëåò ôéò ÷ñïíéêÝò óôéãìÝò ðïõ

ìåëåôÞèçêáí (ðßí. 1).

ÓõãêåêñéìÝíá, áýîçóç óôï ðëÜóìá ðáñáôçñÞèçêå óå

4 íåïãíÜ, ç ïðïßá ìÜëéóôá óå äýï ðåñéðôþóåéò ðñïçãÞ-

èçêå ôçò äéÜãíùóçò ôçò ìõêçôéáóéêÞò ëïßìùîçò. Óå 3

íåïãíÜ, ôá åðßðåäá ôçò ÷éôïôñéïæéäÜóçò óôï ðëÜóìá Þôáí

åíôüò ôùí öõóéïëïãéêþí ïñßùí.

Ïé áõîÞóåéò Þôáí õøçëüôåñåò óôá ïýñá. ¼ëá ôá íåï-

ãíÜ, åêôüò áðü Ýíá, åß÷áí áõîçìÝíá åðßðåäá óôç äéÜ-

Ðßíáêáò 1. ÓõíïðôéêÞ ðáñïõóßáóç íåïãíþí ìå óõóôçìáôéêÞ ìõêçôéáóéêÞ ëïßìùîç êáé äñáóôéêüôçôá ôçò ÷éôïôñéïæéäÜóçò óôç äéÜãíùóç ôçò
ëïßìùîçò (ïìÜäá Á).

ÊáëëéÝñãåéá ÂÜñïò ãÝííçóçò Çëéêßá êýçóçò ×éôïôñéïæéäÜóç

áßìáôïò  (g) (åâäïìÜäá) ÐëÜóìá (nmoles/mL/þñá) Ïýñá (nmoles/mg êñåáôéíßíçò/þñá)

Staphylococcus 1200–3200 26, 27, 28, 40 21, 22, 45, 600 22, 68, 196, 212
epidermidis (n=4)

Klebsiella 800–1460 25, 26, 27, 28 30, 42, 43, 90 207, 570, 850, 1342, 1859
pneumoniae (n=5)

Enterobacter 960–1170 27, 28, 32 17, 20, 222 75, 211, 211, 2825
cloacae (n=4)

Serratia 1460 30 15 108
marcencens (n=1)

Citrobacter (n=1) 960 28 27 192

ÏìÜäá åëÝã÷ïõ (n=10) – – 0–48 0–70
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Ðßíáêáò 2. ÓõíïðôéêÞ ðáñïõóßáóç íåïãíþí ìå Gram(+) êáé Gram(-) ëïßìùîç (ïìÜäá Â).

×éôïôñéïæéäÜóç

ÍåïãíÜ ÂÜñïò Çëéêßá Åßäïò ìýêçôá ÂáóéêÜ êëéíéêÜ ÐëÜóìá Ïýñá

ãÝííçóçò êýçóçò ðñïâëÞìáôá (nmoles/mL/þñá) (nmoles/mg
(g) (åâäïìÜäá) êñåáôéíßíçò/þñá)

I 0950 27 C. albicans ÓÁÄ, Üðíïéá, MAY, 059 00312
âïôÜëåéïò, óçøáéìßá

II 0720 25 C. albicans ÓÁÄ, ÌÁÕ, ÅÁ, ÂÐÄ, 432 10060
âïôÜëåéïò, ÍÅÊ, ÄÅÐ,

áóêßôçò

III 0830 25 Aspergillus Áóöõîßá, ÓÁÄ, ÌÁÕ, 032 00210
niger ðíåõìïèþñáêáò,

ÁÖÌ, óçðôéêü shock

IV 0900 28 C. albicans ÓÁÄ, âïôÜëåéïò, 150 3250
MAY, óçðôéêü shock

V 1000 29 C. albicans ÓÁÄ, âïôÜëåéïò, ÌÁÕ 046 00661

VI 3620 ÔÌ C. albicans Áäõíáìßá ëÞøçò ôñïöÞò, 040 00083
ëÞèáñãïò, óðáóìïß, ìçíéããßôéäá

VII 3870 ÔÌ C. albicans ÍåöñéêÞ áíåðÜñêåéá, 095 00560
ïóôåïìõåëßôéäá

VIII 1750 TM C. albicans Õðïãëõêáéìßá, ðõñåôüò, 0 0
áðüóôçìá

ÏìÜäá – – – – 0–48 0–70
åëÝã÷ïõ
(n=10)

TM=Tåëåéüìçíï, ÓÁÄ=Óýíäñïìï áíáðíåõóôéêÞò äõó÷Ýñåéáò, ÂÐÄ=Âñïã÷ïðíåõìïíéêÞ äõóðëáóßá, ÍÅÊ=ÍåêñùôéêÞ åíôåñïêïëßôéäá, ÁÖÌ=AöáéìáîïìåôÜããéóç, ÌÁÕ=-
Ìç÷áíéêÞ áíáðíåõóôéêÞ õðïóôÞñéîç, ÄÅÐ=ÄéÜ÷õôç åíäáããåéáêÞ ðÞîç, ÅÁ=ÅãêåöáëéêÞ áéìïññáãßá

ãíùóç. Óå 4 íåïãíÜ, áýîçóç ðáñáôçñÞèçêå Þäç ðñéí

áðü ôç äéÜãíùóç ôçò ìõêçôéáóéêÞò ëïßìùîçò. ÓôáäéáêÞ

ìåßùóç ôùí åðéðÝäùí ôçò ÷éôïôñéïæéäÜóçò ðáñáôçñÞèç-

êå óôá ïýñá ôùí íåïãíþí ðïõ åìöÜíéóáí êëéíéêÞ âåë-

ôßùóç êáé áðïêáôÜóôáóç ôùí åñãáóôçñéáêþí åõñçìÜ-

ôùí, ìå ôç ÷ïñÞãçóç ôçò áíôéìõêçôéáóéêÞò áãùãÞò.

Áíôßèåôá, ôá åðßðåäá ôçò ÷éôïôñéïæéäÜóçò óôá ïýñá ôùí

íåïãíþí ðïõ êáôÝëçîáí óå óçðôéêü shock, ðáñïõóßáóáí

óõíå÷Þ áýîçóç (åéê. 1).

Áýîçóç ôùí åðéðÝäùí ôçò ÷éôïôñéïæéäÜóçò ðáñáôçñÞ-

èçêå åðßóçò óôçí ðëåéïøçößá ôùí íåïãíþí ìå ìéêñï-

âéáêÝò ëïéìþîåéò, ðïõ Þôáí õøçëüôåñç óôá ïýñá (ðßí.

2).

ÓÕÆÇÔÇÓÇ

Ïé ÷éôéíÜóåò åßíáé åõñÝùò äéáäåäïìÝíá Ýíæõìá, ôá

ïðïßá êáôáëýïõí ôçí õäñüëõóç ôçò ÷éôßíçò. Ïé âéïëïãé-

êÝò äñÜóåéò ðïõ Ý÷ïõí áðïäïèåß óôéò ÷éôéíÜóåò áöï-

ñïýí óôç ìïñöïãÝíåóç, ôç èñÝøç ôùí ïñãáíéóìþí ðïõ

ôéò ðáñÜãïõí, ôçí áëëçëåðßäñáóç ïéêéóôïý-ðáñáóßôùí,

ôçí ðáèïãÝíåóç ôçò ëïßìùîçò, áëëÜ êáé ôçí Üìõíá Ý-

íáíôé ìéêñïïñãáíéóìþí ðïõ ðåñéÝ÷ïõí ÷éôßíç, üðùò ïé

ìýêçôåò.13 Ðáñüëï ðïõ ï âéïëïãéêüò ñüëïò ôçò áíèñþ-

ðéíçò ÷éôïôñéïæéäÜóçò äéåñåõíÜôáé, ðïëëÜ äåäïìÝíá å-

íéó÷ýïõí ôçí Üðïøç üôé óõììåôÝ÷åé óôçí Üìõíá Ýíáíôé

ðáèïãüíùí, üðùò ïé ìýêçôåò, ïé ïðïßïé ðåñéÝ÷ïõí ÷éôß-

íç.

Êýñéá ðçãÞ ôïõ åíæýìïõ åßíáé ôá ìáêñïöÜãá, ôá ïðïßá

áðïôåëïýí Ýíáí áðü ôïõò ðñþôïõò êáé êõñéüôåñïõò ìç-

÷áíéóìïýò Üìõíáò Ýíáíôé ôùí ìõêÞôùí.2,14 Ôï Ýíæõìï

êáôáëýåé in vitro ôçí õäñüëõóç êïëëïåéäïýò ÷éôßíçò,

áëëÜ êáé ôçò ÷éôßíçò ôïõ êõôôáñéêïý ôïé÷þìáôïò ôçò

Candida albicans.4,5 ÅðéðëÝïí, ç åíäïðåñéôïíáúêÞ Ýã÷õ-

óç ôïõ åíæýìïõ óå ðïíôßêéá ìå óõóôçìáôéêÞ ìõêçôéáóé-

êÞ ëïßìùîç áðü Candida albicans Þ Aspergillus åß÷å ùò

áðïôÝëåóìá ôç èåáìáôéêÞ áíÜññùóÞ ôïõò.6 Áýîçóç ôçò

÷éôïôñéïæéäÜóçò Ý÷åé ðáñáôçñçèåß óå éóôïýò êáé óôï ðëÜ-

óìá éíäéêþí ÷ïéñéäßùí ìå ðåéñáìáôéêÞ ìüëõíóç áðü

Aspergillus fumigatus.7 Áýîçóç ôùí åðéðÝäùí óôá ïýñá

êáé óôï ðëÜóìá ðáñáôçñÞèçêå åðßóçò óå íåïãíü ìå

áðïäåäåéãìÝíç ëïßìùîç áðü Candida albicans.10

Ç ðáñïýóá ìåëÝôç, ðïõ áöïñïýóå óå Ýíá ìåãáëýôå-

ñï áñéèìü íåïãíþí ìå ìõêçôéáóéêÞ ëïßìùîç, óå óõìöù-

íßá ìå ôéò ðñïçãïýìåíåò áíáöïñÝò, Ýäåéîå áýîçóç ôçò

÷éôïôñéïæéäÜóçò óôï ðëÜóìá Þ êáé ôá ïýñá ôùí íåïãíþí
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ðéèáíüí, ëïéðüí, üôé ç óõìðåñéöïñÜ ôçò ÷éôïôñéïæéäÜóçò

åßíáé ôï áðïôÝëåóìá ôçò ãåíéêüôåñçò åíåñãïðïßçóçò ôùí

ìáêñïöÜãùí, áíåîáñôÞôùò ðáèïãüíïõ ìéêñïïñãáíéóìïý.

ÅðéðëÝïí, óýìöùíá ìå ôá áðïôåëÝóìáôá ôçò ðáñïýóáò

ìåëÝôçò, ç áýîçóç ôçò ÷éôïôñéïæéäÜóçò äåí öáßíåôáé íá

åßíáé éêáíÞ ãéá ôçí áíôéìåôþðéóç ôùí ìõêçôéáóéêþí ëïé-

ìþîåùí, äåäïìÝíïõ üôé ïé ìåãáëýôåñåò áõîÞóåéò ðáñá-

ôçñÞèçêáí óå íåïãíÜ ðïõ êáôÝëçîáí. Âåâáßùò, áõôü

äåí óçìáßíåé êáé üôé ç ÷éôïôñéïæéäÜóç äåí óõììåôÝ÷åé

óôçí Üìõíá Ýíáíôé ôùí ìõêÞôùí, ç åõíïúêÞ Ýêâáóç ôçò

ïðïßáò ðñïûðïèÝôåé ôçí åðéôõ÷Þ óõíåñãáóßá ðïëëþí äéá-

öïñåôéêþí ðáñáãüíôùí.15

Ïé ìõêçôéáóéêÝò ëïéìþîåéò áðïôåëïýí Ýíá óçìáíôéêü

êáé óõíå÷þò áõîáíüìåíï ðñüâëçìá óôéò ìïíÜäåò åíôá-

ôéêÞò íïóçëåßáò íåïãíþí. Ç äéÜãíùóÞ ôïõò åßíáé óõ-

÷íÜ äýóêïëç, åíþ ôï ðïóïóôü øåõäþò áñíçôéêþí áðï-

ôåëåóìÜôùí õðïëïãßæåôáé óôï 20–50% ôùí ðåñéðôþóå-

ùí. Ç Ýãêáéñç äéÜãíùóÞ ôïõò åßíáé êáèïñéóôéêÞò óçìá-

óßáò ãéá ôçí åðéâßùóç ôùí áóèåíþí, áëëÜ äõóôõ÷þò

óõ÷íÜ åðéôõã÷Üíåôáé ìåôÜ èÜíáôï.16–18

Ôá áðïôåëÝóìáôÜ ìáò äåß÷íïõí üôé, ðáñüëï ðïõ ç

áýîçóç ôçò äñáóôéêüôçôáò ôçò ÷éôïôñéïæéäÜóçò ðáñáôç-

ñÞèçêå áêüìá êáé ðñéí áðü ôçí ôåêìçñßùóç ôçò ìõêç-

ôéáóéêÞò ëïßìùîçò, ç ìÝôñçóç ôçò ÷éôïôñéïæéäÜóçò äåí

ìðïñåß íá áðïôåëÝóåé åéäéêü ðñþéìï äåßêôç, êáèüôé ìðï-

ñåß íá ïöåßëåôáé êáé óå êïéíÞ ìéêñïâéáêÞ ëïßìùîç. ÐÜ-

íôùò, ôá õøçëÜ ôçò åðßðåäá ðñÝðåé íá ðñïâëçìáôßóïõí

ôïí êëéíéêü ãéáôñü ãéá ôçí ýðáñîç åíåñãïý ìõêçôéáóé-

êÞò ëïßìùîçò, éäéáßôåñá üôáí äåí ôáõôïðïéåßôáé ç ýðáñ-

îç ìéêñïâéáêÞò ëïßìùîçò. ÅðéðëÝïí, ïé äéáäï÷éêÝò ìå-

ôñÞóåéò ôçò äñáóôéêüôçôáò ôïõ åíæýìïõ, éäéáßôåñá óôá

ïýñá, ìðïñåß íá áðïôåëÝóïõí êñéôÞñéï áíôáðüêñéóçò

óôçí åöáñìïæüìåíç èåñáðåßá.

Åéêüíá 1. ÌåôáâïëÞ ôçò äñáóôéêüôçôáò ôçò ÷éôïôñéïæéäÜóçò óôá ïýñá

íåïãíþí ìå ìõêçôéáóéêÞ ëïßìùîç. Ôá âÝëç áíôéóôïé÷ïýí óôo ÷ñüíï äéÜ-

ãíùóçò.

ðïõ ìåëåôÞèçêáí. ÅðéðëÝïí, üìùò, Ýäåéîå üôé ç áýîçóç

áõôÞ äåí Þôáí åéäéêÞ ãéá ôéò ìõêçôéáóéêÝò ëïéìþîåéò,

äåäïìÝíïõ üôé ðáñáôçñÞèçêå êáé óå íåïãíÜ ìå Gram-

èåôéêÝò êáé Gram-áñíçôéêÝò ìéêñïâéáêÝò ëïéìþîåéò. Åßíáé

ABSTRACT
................................................................................................................................................................................

Chitotriosidase in neonates with systemic fungal and common microbial infections
I. LABADARIDIS,1 E. DIMITRIOU,2 M. THEODORAKIS,1 A. VELEGRAKIS,3 G. KAFALIDIS,1 H. MICHELAKAKIS2
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“Aghia Sophia” Children’s Hospital, Athens, 3Mycology Reference Laboratory, University of Athens,

Medical School, Athens, Greece

Archives of Hellenic Medicine 2006, 23(2):173–177

OBJECTIVE To investigate the behavior of chitotriosidase, a human chitinolytic enzyme produced mainly by

activated macrophages, in neonates with fungal and common microbial infections. METHOD Chitotriosidase

activity was assayed in serial plasma and urine samples from 8 neonates with fungal infections (7/8 Candida

albicans, 1/8 Aspergillus niger). At least 4 samples were investigated per neonate at one week intervals.

Chitotriosidase activity was also determined in plasma and urine samples from 15 neonates on diagnosis of
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Gram-positive and Gram-negative infections. RESULTS Increased chitotriosidase activity was found in plasma

and/or urine in 7/8 neonates with fungal infections, ranging from 1.25–9 and 1.9–150 times the upper normal

limits in plasma and urine respectively. Improvement of the clinical condition was associated with decline in

chitotriosidase activity and vice versa. Increased activity, 1.9–12.5 and 1.5–40 times the upper normal limits in

plasma and urine respectively, was also found in 13/15 neonates with bacterial infections. CONCLUSIONS

Éncreased activity of chitotriosidase is observed not only in fungal but also in microbial infections. As a result

chitotriosidase activity cannot be used as a specific marker for fungal infections. However serial assays of the

enzyme could be of value in monitoring the outcome of treatment of neonates with fungal infection.
................................................................................................................................................................................
Key words: Bacterial infections, Chitotriosidase, Fungal infections, Neonates

Âéâëéïãñáößá

1. ESCOTT GM, ADAMS DJ. Chitinase activity in human serum
and leucocytes. Infect Immun 1995, 63:4770–4773

2. RENKEMA GH, BOOT RG, STRIJLAND A, DONKER-KOOPMAN WE,

VAN DEN BERG M, MUIJSERS AO ET AL. Synthesis, sorting and
processing into distinct isoforms of human macrophage
chitotriosidase. Eur J Biochem 1997, 244:279–285

3. BOOT RG, RENKEMA GH, VERHOEK M, STRIJLAND A, BLIEK J, DE

MEULEMEESTER THAMOS ET AL. The human chitotriosidase gene.
Nature of inherited enzyme deficiency. J Biol Chem 1998,
273:25680–25683

4. TJOELKER LW, GOSTING L, FREY S, HUNTER CL, LE TRONG H,

STEINER B ET AL. Structural and functional definition of the
human chitinase. Chitin-binding domain. J Biol Chem 2000,
275:514–520

5. FUSETTI F, VON MOELLER H, HOUSTON D, ROZEBOOM HJ, DIJK-

STRA BW, BOOT RG ET AL. Structure of human chitotriosidase
implications for specific inhibitor design and function of
mammalian chitinase-like lectins. J Biol Chem 2002,
277:25537–25544

6. BLOMMAART E, VAN WEELY S, BOOT R, AERTS H, FRIEDMAN BA.

Chitotriosidase: A natural antifungal agent? [Abstract 7] pre-
sented at the 3rd Workshop of the European Working Group
on Gaucher Disease, Lemnos, Greece, 1999:20–23

7. OVERDIJK B, VAN STEIJN GJ, ODDS FC. Distribution of chitinase
in guinea pig tissues and increase in levels of this enzyme
after systemic infection with Aspergillus fumigatus. Microbio-
logy 1999, 14:259–269

8. BENDEL CM, HOSTETTER MK. Systemic candidiasis and other
fungal infections in the newborn. Semin Pediatr Infect Dis
1994, 5:35–41

9. McGUIRE W, CHERIHEW L, FOWLIE PW. Infection in the preterm
infant. Br Med J 2004, 329:1277–1280

10. LABADARIDIS J, DIMITRIOU E, COSTALOS E, AERTS J, VAN WEELY S,

DONKER-KOOPMAN WE ET AL. Serial chitotriosidase activity
estimations in neonatal systemic candidiasis. Acta Paediatr
1998, 87:605–606

...............................................................................................................................................................................

11. KAMBOURIS ME, REICHARD V, LEGAKIS NJ, VELEGRAKI A. Sequences
from the aspergillopepsin PEP gene of Aspergillus fumiga-
tus: Evidence on their use in selective PCR identification of
Aspergillus species in infected clinical samples. FEMS Immu-
nol Med Microbiol 1999, 25:255–264

12. HOLLAK CEM, VAN WEELY S, VAN OERTS MHJ, AERTS JMFG. Marked
elevation of plasma chitotriosidase activity: A novel hall-
mark of Gaucher disease. J Clin Invest 1994, 93:1288–
1292

13. FLACH J, PILET PE, JOLES P. What’s new in chitinase research?
Experientia 1992, 48:701–710

14. VAZQUEZ-TORRES A, BALISH E. Macrophages in resistance to
candidiasis. Microbiol Mol Biol Rev 1997, 61:170–192

15. MANSOUR MK, LEVITZ SM. Interactions of fungi with phago-
cytes. Curr Opin Microbiol 2002, 5:359–365

16. NG PC. Systemic fungal infections in neonates. Arch Dis Child
1994, 71:130–135

17. VERWEIJ PE, POULAIN D, OBAYASHI T, PATTERSON TR, DENNING

DW, PONTON J. Current trends in the detection of antigene-
mia, metabolites and cell wall markers for the diagnosis and
therapeutic monitoring of fungal infections. Med Mycol 1998,
36:146–155

18. ASOLOGLU S, REX JH, DE PAW B, BENNETT JE, BILLIE J, CROKAERT

F ET AL. Defining opportunistic invasive fungal infections in
immunocompromised patients with cancer and haematopoi-
etic stem cell transplants. An international consensus. Clin
Infect Dis 2002, 34:7–14

Corresponding author:

H. Michelakakis, Institute of Child Health, “Aghia Sophia”
Children’s Hospital, GR-115 27 Athens, Greece
e-mail: inchildh@otenet.gr


