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BACKGROUND: Consciousness is the state of being awake and aware of oneself and the environment. The disorders of
consciousness result from pathologies that impair awareness. The development of effective comprehensive personalized
interventions contributing to the recovery of consciousness in patients with chronic disorders of consciousness is one of
the most pressing and challenging tasks in modern rehabilitation.

AIM: The aim of this study was to understand structural problems of the pituitary gland, blood levels of gonadotropins
and melatonin as well as brain damage markers in the blood and cerebrospinal fluid in patients with chronic disorders of
consciousness and to analyze the levels of the above markers among different groups of patients depending on the level of
impaired consciousness.

MATERIALS AND METHODS: We examined 61 chronic disorders of consciousness patients and identified three groups
depending on the level of consciousness including 24 patients with unresponsive wakefulness syndrome, 24 patients with
a minus minimally conscious state, and 13 patients with minimally conscious state plus. We performed magnetic resonance
imaging of chiasmatic-sellar region and determined blood serum levels of follicle-stimulating and luteinizing hormones and
melatonin, as well as urinary level of 6-sulfatoxymelatonin and the content of brain derived neurotrophic factor (BDNF), apop-
tosis antigen (APO-1), FasL, glutamate, and S100 protein in the blood serum and cerebrospinal fluid.

RESULTS: The patients were examined in the age ranging from 15 to 61 years old. Patient groups were homogeneous by
the level of consciousness in terms of age and duration of chronic disorders of consciousness by the time of examination.
The patients did not differ in the pituitary volume regardless of the level of consciousness. No significant differences were
found between the groups with different levels of consciousness when studying the levels of melatonin in the blood serum and
its metabolite in the urine. A peak in melatonin secretion was detected at 3 a.m. in 54.5% of the patients, which can be con-
sidered as a favorable prognostic marker for further recovery of consciousness. Hypogonadotropic ovarian failure was found
in 34% of the patients, with normogonadotropic ovarian failure in the remaining patients. Serum APO-1 and BDNF levels were
significantly higher in patients with minimally conscious state relative to those with unresponsive wakefulness syndrome.
Significantly lower levels of glutamate in the cerebrospinal fluid were detected in women with unresponsive wakefulness
syndrome compared to patients with minimally conscious state.

CONCLUSIONS: Further in-depth examination and accumulation of data on patients with chronic disorders of conscious-
ness may provide an opportunity to identify highly informative markers for predicting outcomes and to develop new effective
approaches to rehabilitation of consciousness in this category of patients.

Keywords: chronic disorders of consciousness; minimally conscious state; gonadotropic function; ovarian failure; magnetic
resonance imaging of chiasmatic-sellar region; brain-derived neurotrophic factor; apoptosis antigen APO-1; FasL; gluta-
mate; S100 protein.
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ObocHosaHue. Co3HaHWe — 3T0 COCTOAHME 6OAPCTBOBAHMA U 0CO3HAHWA cebA M OKpYHatoLLel cpeabl. PaccTpoiicTa
CO3HaHWA BO3HWKAIOT B pe3yNbTaTe NaTo/sIor1i, HapyLualoLLmMx 0co3HaHWe. Pa3paboTka 3¢ peKTUBHBIX KOMMIEKCHBIX NEPCO-
HUPULIMPOBAHHBIX MEPONPUATUIA, CNIOCOBCTBYIOLLMX BOCCTAHOB/EHWIO CO3HAHUA Y NALMEHTOB C XPOHUYECKMM HapyLLIEHWEM
CO3HaHWA, — OfiHa U3 CaMbIX aKTyanbHbIX U CAOMKHBIX 3334 B COBPEMEHHON peabunutaumm.

Llenb — n3yumnThb CTPYKTYpHbIE M3MEHEHWA rMnodu3a, YypoBeHb FOHAA0TPONUHOB M MENaTOHMHA B KPOBU, a TaKHKe Map-
KepoB NOBPEMAEHMA FONOBHOMO MO3ra B KPOBM M CMMHHOMO3MOBOM UAKOCTU Y MALMEHTOB C XPOHUYECKUM HapyLLEHU-
€M CO3HaHWA U NPOoaHaNM3MpoBaTh YPOBHU BbILLEYKA3aHHbIX MAPKEPOB Cpeau pasHbIX rpynn NauMeHTOB B 3aBUCUMOCTM
OT YPOBHA HapyLUEHUA CO3HaHUA.

Mamepuanel u Memodsl. 06cnefoBaHa 61 nauueHTKa, BblAENEHbI TPU TPYNNbI B 3aBUCUMOCTM OT YPOBHA CO3HAHMA:
B BEFETATUBHOM COCTOAHUM C CUHAPOMOM apeaKTUBHOr0 604pCTBOBaHUA — 24 NMaLMEHTKM, B COCTOAHUM MUHUMASBHOMO CO-
3HaHUA KMUHYC» — 24 NALMEHTKM, B COCTOAHUN MUHUMAJBHOT0 CO3HAHMA «N/loC» — 13 NauMeHTOoK. BbinosHeHa MarHUTHO-
pe30HaHCHaA ToMorpadua XmasManbHo-CensApHo 061acTu; onpeaeneHbl ypoBHU GONIMKYNOCTUMYTIMPYIOLLEND, MOTEUHU-
3MpYIOLLEr0 FOPMOHOB M MENATOHMHA B CbIBOPOTKE KPOBU U 6-CyNbaTOKCMMENATOHUHA B MoYe; HEMpOTpodUYECKOro
daktopa Mo3ra (BDNF), aHturena anontosa (APO-1), FasL, rnytamara, S100 B cbIBOpOTKe KpOBU U CIMHHOMO3MOBOW HUOKOCTU.

Pesynemamei. 06cnefoBaHbl NALMEHTKM B BO3PacTHOM AuanasoHe oT 15 fo 61 roga. [pynnbl NaUMEHTOK No ypoB-
HI0 CO3HaHWA BbINM 0QHOPOAHBI MO BO3PACTY M MO MPOLOMKUTENBHOCTU XPOHUYECKOTO HapYLIEHWA CO3HAHUA K MOMEHTY
06cnenoBaHmA. Y NauMeHTOK BHE 3aBUCMMOCTM OT YPOBHA CO3HaHWA OTINYMA B 0bbeMe runogmsa oTcyTcTBOBaNM. 3Ha-
UMMBIX Pa3fIMuMiA MeXIy rpynnaMu C pasHbIM YPOBHEM CO3HAHMA NMPU MUCCNe0BaHUM YPOBHA MeNaToHWHA B CbIBOPOTKE
KpoBM M ero MeTabonuta B Moue He 0bHapyweHo. BbiiBneH nuKk cekpeumn menatoHuHa B 03:00 y 54,5 % naumeHTok,
YTO MOXKHO paccMaTpuMBaTh Kak HnaronpuATHLIA NPOrHOCTUYECKMIA MapKep 417 faNbHEMLLEro BOCCTAHOBEHUA CO3HAHMA.
Y 34 % naumeHTOK 06HapyKeHa MMNoroHaa0TPONHaA HeAOCTAaTOYHOCTb AMYHMKOB, Y OCTaNbHbIX MaLMEHTOK — HOPMOrOHa-
DOTPONHasA HeLOCTAaTOYHOCTb AMYHUKOB. YpoBHM APO-1 1 BDNF B cbiBOpOTKE KpOBYM ObIIN 3HAYUTENBHO BhILLE Y MALMEHTOK
B COCTOAHUM MUHWUMANLHOMO CO3HAHWMA, YEM Y NALMEHTOK B BEFeTaTUBHOM COCTOAHMM / C CUHAPOMOM apeakTUBHOro boap-
CTBOBaHUA. bbin [,0CTOBEPHO CHUMKEH YPOBEHB /lyTaMara B CIMHHOMO3r0BOM *UAKOCTY Y HEHLLMH B BEreTaTUBHOM COCTO-
fIHAM / C CUHAPOMOM apeaKkTMBHOMO 604PCTBOBaHNS MO CPABHEHMIO C NALMEHTKAMU B COCTOAHUW MUHUMASIbHOMO CO3HAHUA.

3aknwoyenue. [anbHenwee yrnybneHHoe obcnenoBaHve WM HaKOMIEHWE AaHHBLIX O MaLMEHTKaX C XPOHUYECKMM Ha-
PYLUEHUEM CO3HAHWA MOMKET MO3BONUTbL ONPESENUTb BbICOKOMHOOPMATUBHBLIE MapKepbl ANA NPOrHO3MPOBAHWA UCXO0L0B,
a TaKe pa3paboTKM HOBbIX 3GGEKTUBHBIX MOAX0L0B K peabunmntaumm co3HaHUs Y [aHHOM KaTeropum 60s1bHbIX.

KnioueBble cnoBa: XpoHWYECKOE HApyLUEHWE CO3HAHMA; COCTOAHUE MUHUMANBHOMO CO3HAHWA; OBapuasbHaa HeaocTaTou-
HOCTb; MarHUTHO-PE30HAHCHaA TOMOrPaduA XMasManbHO-CeNNApHOK 061acTu; HenTpoTpopuyeckuin gaxtop mosra (BDNF);
aHTureH anonto3a (APO-1); FasL; rnytamar; 6enok S100.
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K801, 194755 pg/ml. AN IHKT4H

(VS/UWSHIMCS) APO-17K>F- 435124640 +191. 9F1
40194.5+86403.2 pg/ml, ZRAGITHEEN

(p=0.037) »

WER 71061178418 CREJER N26+85%)
(1) B MG BDNF /K, HHvsS/UWS4AH N
54, MCS4L H5%]. BDNF/KF AH8540%
49820 pg/ml CFIME H22742+12423.1 pg/mD) .
TE A B T, BDNF /K iy A il 5 46 i)tk v
B (42.58—6186 pg/ml) « AN[AEE
WK (VS/UWSAHIMCS) 4L 1A BDNF /K 43 51l A
1583246443.5F1296524+13651.4 pg/ml, ZRH %
TR (p=0.025) .

A, MCS 52 I3 FAp o~ L FIBDNE 7K1 B i i
TVS/UWSHi

T BB TS T Ap o~ LANBDNE KA TA%:
MFEH .

MWE 7TIBNTRA G B CEFRN2618%)
MiEFas-L/AKF, HrvS/UWSH4l K4, MCS
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iR oo TR o [ S I Bl )
Z A0, AMNE ML A R B Fas-L. Fas-L
K9G 90.02%0.36 ng/ml CEE A
0.2140.1 ng/ml) o ANFEEIRAKFL (VS/UWSHI
MCS) [AlFas-LAC-JG B3 2 7 437280, 2£0. 1A
0.23640.1 ng/ml (p=0.39) .

X817 43% 3% CPEFER N26+£10%)
I A W Fas—-LAKF 34T TR, VS/UWSZH R
445, MCS#H 44 . Fas—-L/KF i ~0.032%
0.176 ng/ml CFI{E 40.0840.06 ng/ml) .
AR EARAKFEZH (VS/UWSHIMCS) [H]Fas—L7K
FERIERITFE, 780.07+0.06F1
0.094-0.06 ng/ml (p=0.56) .

METI0FNTE4 B T CFYER N
26 8% ) MG H A K, VS/UWSH A
51, MCSHL 551 50%HHEF B AR K& T
ZHAH, WiEN30.25844.3 meg/ml CEME N
36.7£6.4 mcg/ml) o ANFEEIRAKFEH (VS/UWS
FIMCS) BRI 27 LG #=S alN
25410.8/131.7£9.6 mcg/ml (p=0.59) o

KCXTOFITE43% CERILERS 284108 B
IR A AR /K- T TR, HrhVS/UWSZ
541, MCSZH 4B Lt . B EIR /K- Vu R N1 65
17.2 mcg/ml CFIME N3.84+5 meg/ml) « A=
PRSP 2H 2 A7 A SR 38 22 5 VS/UWS L o B i
BRABKFN1.940.2 meg/ml, B EAK TMCSAH

(6.2%7.3 mcg/ml) , p=0.019,
1FI31 5 VS/UWS B &, 36 &l & &
(2BIVS/UWS &3, 1FIMCS &3, FE# 20N
28% . 31511454 5 ILE FRS100 8 /KT I3
HHS1008 H7KCTF-N22.7 ng/L, INEHRHS10085 7K
SP434.3 ng/L.

e
B REREENERRE

Rl SRR IR T — S B T TS B R R
T B PR TAE . A SCHRkGE 719894 H
AN B0 33BIVS /UWS 5 3 2R s R 1l ik
JEH SRR A G RCR. (LN . 2 H
R R R AR . RIS AR
FMZE: OT%I B AR R ACE R AT 24k,
URYRLIIBER (45%) » R7JiEE (39%) , fRHRIRIEER

(36%) , fEFLE (15%) . ATE BEEARRTHIS RS
W2 A5, HrAs2% ) B E A oM. 4
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FAEA R AT AL (6]

KERIHRRIE T 1 Wi 05 St i
EHI R M. KloseZE ASRAF e il &5
54 RSB R AR IS, RIR IR i 2=
PUEThEEA 4 [T]. Z. OlivecronaZE NAE# GG
AR EIRNE BRI R K. 281, AT EA
PR H 22 BB 2, A B Al A A 0 Lotk
AR B 2R 2 B Lot s A pli 25 B )
PE I — B s I [8] . —LESABURIA FE Al
UESE i S 45 [9—117,

E TN ST ORI E 8 18 1 A G R
TEAE IR BRI IR DI Re A4 [12] . &R T P4
SR IR e M R F IR AR 1 AR PRI R
MULER TSR, 1B BB Wro et i a
RN IR WAL R MURE P B S D REAN 42, 224 1E
T EPE BB AR T B IR WAL R MUEVE U S TR
A4[13],

PR

FH TP S TR B R 2 R A RN i ) A T vk
RIORER, Vi 22 W FUH0 B0 70 T 3 4 i3 1 e R gt
ITHE L. MR — M ST N B T = R
iop e

BT T A AR A X A R
A1) KRB IERAE N — R IRYEFIZE T, feig iz
SE R 5 B T thAh, #RE R B A PiAELL.
P IR AU BRAE R, 2 5 FH W 40 e
THE4].

HB PR WCR B AR AR PR B T A, L0
H PR 2 A R A A [15]

Bt FC 2R B, 18 M R b iR T 3R I AR e
AR AP S [R] AR AR S N R 77 THIAFAEAR R Y
et BB IRFF AT LM EVS/UWS 35 4R
AT — MR TS bR ST AR 16] o
20145 B IRAEVS/UWS £ 2 Fi g JE 26 38 Hhoxt 6471
B A, R N33.319.3%, 261 &k,
TR 38T ) HEATHR B IR 7 Wb LL A 7T
XTI T S A B T SE—R, Mg b
10508 A8, BT 52 i 5 S HIL I S 75 By I 11
SalE] (55#F D) MR b SRR, B #ie T
A AN R BRI A (470 nm) WS,

VS/UWSZH B R a1 RE B 2 X Jer e M B R 27K
I AT
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A.A. BelkinZE NIFFT T 106018 2 e £
AR R ACE 18] MR 4R B R ACF S
22 ZGUIRBL S A —E M IEAE G,

M. KanarskiifgN&KR T—I LS5 R, 247 1
224218V R IR RS A AN 11 44 R R G 3 (Y 4B 2
PR IR AT AR B 2 I AR UK
Z A EHEK £ (rs=0.86, p<0.05) o XIFHFFTIE
Fa 7R TR R TS i 4514 ) P B 2 [
(PIAE DA, o 453495 7T e A2 —Fh AR PEML i B
P13 [19] o

1EF. GobertZ AN —IiWFstH, fE24/)
BN, P A VR IR B A R 2/ AT —
TR 8 P 25 TR R BHEEFATR I T BT
BERES . T—8 M HJE, AT TEERIME RSt
PPA, 1% LL HR N TMCS. 1B W, (5B
RPN, AT REAA PR B 1 R B AS )
J71£[20],

PR EFRET (BDNF)

P8 FEIR TR AEAM A KRG ThAe W40 i
HBE. A T AR RIAET I R R 1 B A E
FRIEAR, 502 en] BRIl

BDNF & — &8 72 1, S 51 T4
AR KB A FAEAT, LR EAT TN AR i )
&Mt FE[21].

PR E RN T, ANBDNF, A Mg EA# £ ST A=
AEFIBET S, 3K R TP A B R 22 A0 05 3 2% 14
BN FRIBDNFE HE 2 2, i i UL ER B A
ZARBIEE (Trks) WG EAE S 1322, 23],
HAAproBDNFE #4275 FE 1324 p75 (p75NTR)
454, pTONTRAZE —F AT IR IR FE R 1 52 4 1)
43T ProBDNFLTE M 4808 7% R F p 752 AR Al 7E
B AT G E T T (24, 25) . HRTE
[, pTONTRYE S i K A ——K i & B A5 5
WA 2 Rk EERMG TR (EFEE5 P N
A RAERED JEHEOE, FHOCHI R IA S T EL
FRETTIET

BDNF AR 0T IS G5 R IR Sf A 45
PSR, JE52 K2 B2, R
NERIPL IR R S5[26]. BHFFIAN, BINFE S
(PIAR . 12 ml A% 38 (1) A A 3 R T8t A% 42 1] B i
BT VF 2 K FORE 50 0 R, A4 BT /R
PRUEERIA (27, 28] FIEW [29] 1A AR5 301
PRI 31 FEMR - 2EAE32] . B EEHIAIAE (33],
IR [34]
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BDNFZ: 5 Kt 2 e AN S iy 820 . 72 B 45 1
T 4545 R Sh A A b, BDNFAE g 2 01K fisi 2 /2 vp
B #RIA[35,36] . AWFFLERE, QMM 1h)E,
Fixi PABDNF 734 7. BT B, Gl e o 437 4 0 e 22
1) 5 BDNF 7K T 5 22 [36—38]

S. Bagnatof A [39] EL# T 185IVS/UWSFIMCS
B M IEBDNF AT S REZH N 16 441 5 SR04 A
) F) ik B N . RF12MBIVS/UWS i B/ NE IR
B (TR, FHER N38.98) FIfiE LR #E

(9T, VR N38.6%) F HALRT )G I
JEBDNF/K-5ErigoProflas N R I gkt 47
T VS/UWS T/ R RS B (P AL 4L
1141 pg/ml; 525 M T5H A E N1016 A
1704 pg/ml) IMiEBDNE /K B S A% T % HE 21

(FPALBCN2450 pg/ml; H25F1755 234 52100
12875 pg/ml; p<0.001) . 7EA 18 B RS )
B A AN R R, T B AT S U= [ BDNF /K
R (p=0.5) o BBk, VS/UWSFl i/ INE IR
A Z [RIBDNFACH A 257 (p=0.2) , BT
ARG P 45475 3 2 R IBDNF K% 22 5+

(p=0.6) - BDNF /K55 i 45247 f [ B[] 22 TEAF ¢

(p=0.025) .

E.G. YazevafE NIE 118 P B IR R AG &
[IBDNF7KF. = EHEFE2641, FE—1641,
L1018, “FRIFER N2TE, 2384155 VS/UWS
ZH 1445, MCSZH 1241 o o R ZH A0 5 21 42 ik &
FEE . PHZH AR AT Ll {35 B I S BDNF /K
SEHH54 pg/ml (40—62 pg/ml) , 181t B IHFERS
A MIFBDNF - T+ (p<0.01) —770 pg/ml

(640—950 pg/ml) . VS/UWSE K IMIHBDNE/K -5
BINE RS TC 3 2 57 (401,

MRIEFA TR TR, 7B NE PR B
I3 HBDNF 7KF- BH 2 2y F-VS /UWS.

FT-PHiEL (Apo-1 FasZZiE)
Apo—Li&—NCDI5 7L %, IR FEIR ¥ 5244
HAZ G L. FasZ M4l f kR m, Hisit's
AR T B 1 Ao 5345 5 4 B AE T L )
AN TEATE R 41 IR T M A i A5 e A
25 JUAH M L K R R AL 2 — o ARBFAT
X 10451 25 78 p i 4 4 BB s (At B 655 4R, AR
N18—65%) 45 Ja 1 5 AR A RAG I BV AN Ly
Apo—17K>F X HEZH b 44 fid FE L I3 4 Al i
W ARRL I E]Apo-1, N4 fa B3 IiE HApo-1
WEEMB6 mEd/mlFHE£4327 mEd/ml. Fas/&
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IR T 308 5% D B T T 43 A M A 453 4% 1 L
SEEL, AR, G R T sFa s/ KA T s ml g
S FEORT 5093 1R o 2 98 R I S A RE 3R ) 1 41 g
HETGLERIA41.

MR PG FRATTIRAF ) 4, VS/UWS i 35 I i
Apo-1/KF i T B B VIR S o I Vi Hp A A
Fl|Apo—1.

Fas—L

Fas-Li&— M 5T %2 /kApo-1 (X #Fas,
N 44CD95) L5E 151, fuk 40 MO RE e P A0 T
A2, BiFas-LE—MFET-HESH . B TH
YEH, ZEE AR L, S5 35 55095 1) K R
WL, FRAERR AR G T I SR S R
MHACH- & B KB Fas—L AT DL IR
A5, [AI7e TR H R A S 20 =
REZMf. ERARI EANFIZH ZAR0 IA) 78 JR T-4m it B
L[] PR, (BB T BT SR S P R
REAE: B 9T R BH, Fas—LIE 78 i & &8 T 40 M /e 74
RS AT 5 K R A T W Fas—Lif%s
PG 240 M ) ) R [42] o 3 e 241 fifd o)
Fas—LI 5 W A2 [F] PR T A5, X S8 1 41 i
RTINS R B AR, B FECD105R 1A )
Yk /ADAICDTIZRIERIBE N, [RI 38 0 7 43 4L
T8 770 BB B I T4l B AL FRES, TR EE
T I AT 2 A M R B 3G 0, AT RS2 BT
YN AL AR = A 1 o R B Fas—Ligs S 4 B i
ToANEEEAS SAE Bk N7 R, Fas-L{E57ET4H
MR AR B 1Y, KA SR T4 R
S B EH LA IR T TR, X
MR Tk B AR 4L 23 T AL S i =
Fas—LAIREEFRA7 16, ‘e 138 il LARE i Se 41 i
TER ISR

AT 5t B, FHETASRRITSE T a0 P 44
NSRRI J2 . BN S X Fas-LIRIA, I
FIAE G T RGN 45 R AT TP B v
dEG N, 5515+ 3073 %H. 1. 34 6. 127N 1.
4.7, 14 RIbBE. fER G —/ N Al 2 Fas—Li
RKiE, 3/NNEEER I, TEH 127Nk 2 i
KAE, SRJETEAR 5 B W A, TEBRIEARIKE
1E# [42] 0 Fas—LA S04 P& T AR AE 7R i 5
P, R AR E S A X3k I 23 Fas—L
(RIS RV E AR A AR B 2 —

TERMBIF T, HrNEPARSFIVS/UNS &
(R FEF i Fas—LACT- TG 2 7 R
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G 02 5 B R B2 AL LS 4 P ) 2R A
POE B o 7 ZE A% 1 B R A ), A &
FR KL BT [43] o Sl i & A 2R I i
K 2 B AR N AN -F D - R A& B (NMDA)
o -3 43 -5-FFE -4 UEM T ER (AMPA)
AR, XSEE L BIRAMS TA. kAR
N, SERRA T REREAS . RE IS E AL BT
FIDNA% AL . TRIE, #HE M AIFET K AEAE [44]
AMAGYER IR S, 25 =R A TR st 5
POARRE R R A= 5 [45] .

A.L. Yasen®g NIIRIFFLREH, TEOBISM G L
RIS 24N H AR, TR SL PR i il e 1
T PN S IR FRIVAS B2 [46] o MR ofsifict e 6 B,
PER AERS AT, BT R, S A
FRAEARIR] (p=0.57) , (HBEE I R HER 22 7 03

(p=0.01) o G B B AR G473 f 72/ N I
FIRIR LT X IRZ (p=1.02)  1EE NN, A
G L AR AT RE A R 3, FEEe a3 14 fing
F 073 R TR

FERATHIBF 7, FRATABLVS/UWS B (i
WH B ERAKTHES 25, HEER TR
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b F 18 PE R R BRIIRAS, 1A T B/ NE VIR
BRIZE6NH CEF3E20MHD S

S100ZE 4.

S1008 Hx&— 4K 2RSS 5 H. S1005%
FIRS BRI M A B R PR A UER B N, s i
TR R T M AR (47] . XA E
AR L. sk, ERAERRAL. 7. WLAF4E
LA St FE BT 0A 75 ) AT T 4 it R A
Z 5 g e R 7ERM R, S1002H 85 = il
BRI RN = A TEGURBEIRIREETR, 74445100
TR RS Kb 7 JE A TC ARG ARAH T A
5K [48,49] . #EIRS1000] e E K B FIFAE
PRI E IR A T

) 49 P o 453 457 B, I 980 R A 8 v S 100 25
AT 49, 501 o 388 3 P2 A7 S 100 FE
A LW P 4o 17 s R E AR, AT,
VAN W) 7KF AR BB A% 1 i 45340 7 AR P A
BB AT I c t RS2, AT 38 575 30%
AL BT BFEF KB, S10085 /K3
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TR L 0. V5 s /T, 2 oG 350 C T 3L o5 A% 1) Al Jek
Fr&510,

FH T R = R S RN A1 B I A7 AES 100 88 T Y
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