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Abstract

Chronic granulomatous disease is a primary immunodeficiency. The deficiency of NADPH oxidase
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complex in phagocytes was caused by mutations in genes of gp91prhox, p22phox, n47phox, ph67phox,
p40rhox and RAC. The clinical manifestations of CGD are not specific, mainly including repeated
bacterial and fungal infections, autoimmune inflammatory disease, and granuloma formation. Di-
agnosis can be confirmed by NBT, DHR test, and gene mutation analysis. Conventional prophylac-
tic antibiotic and anti-fungal therapy, and IFN-y improve the survival significantly. Clinical trials of
drugs such as IL-1f antagonists, PPAR-y to treat inflammatory complications are being conducted.
Hematopoietic Stem Cell Transplantation is the major treatment to cure CGD. In the last decades,
survival was improved significantly with optimized conditioning regimens, selection of donors
and post-care, with OS reaching 84%~93%. Haplo-identical donors can be considered as candi-
dates. Advances in the vector design and gene-editing technology can reduce the risk of gene mu-
tation while ensuring efficacy.
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b
1. H&%

5 1 A 24 i35 (chronic granulomatous disease, CGD) & — il J5 & 11 5o L R B0, H T i ALk S0 i e i ne s
AT R IR E AL B 5 5 W) (nicotinamide adenine dinucleotide phosphate oxidase complex, NADPH)J 5 %%
AR, M i S M4 (reactive oxygen species, ROS)HIF=A:, FEIE AL G Wa gt Mo (b MR g . srAzan
Jf . R A5 3T A AR AR KBRS (1] IRIRRBUANUAE 2 R 5, ERgumtE®y, B8 %N
P95 LS AL ZE B I T B CGD &9 2924 1/250,000~1/130,000 [2] [3] [4]. & & TR M BU UL AL B0
FEBRR THET- 5, (HABREJISEA ] 0.26~0.64 UGy, &S EYC N FEEIER 2 —[5] [6]. iEMT
YRS AE T LAVR # CGD, AR Hl g & 1 & 5REBm, 1R BE AR E6] [7]. AMAEREGIT
W CGD —F k. AR SRR T R AR AT 45, IR RN CGD Bl E4iRIT
T35 B R TT IR .

2. FFRIZFRIEREI]

NADPH [ 6 ML, (45 gpolP"™. p22°"™ pANEE R R (4 (4 R AL O 4l €5 K b558), Jwfid
FRH M58 CYBB. CYBA, VLA T MG pd7°"™ . p67°"™, pd0P"™. GTP B§-RAC, B =% 4wisit X
539 NCF1. NCF2. NCF4. CYBB K RAZHAHE W, 2115 213, X EBEPEEHE; HARWHILH
RAL Ry H e B ARRA LIS A% o LA, NADPH & A —Fh i CYBCL B PK 4t i i 1 A e T2 i 23 /e I,
I N AR AR BOR . LR SZ B5 JE R BE , NADPH &% W 3EM HaER:, P4 L i, FoAl
BB T( 0, ) Mt FAL A (H,0,), BIREIR IR » 7245 ROS [t A Hh A A & AR 80 8 1 I VA AR NV, s
Wik S ROS JL[EN S RF0H FMAEYI[8]. ROS 7EMIE R M (A —. T ELEAER T2 KRR,
PACAE N BR —AS A RS A VT 22 4 e 25

FERRZE[2] [3] [4]. HAS[9] Mo Fe A X [10]PA X FEH CGD i AH W Fr X dnfirid . - H H A%
AR T, R R SRS EC B2, AR-CGD R AR B mi[11] [12]. — A X %48 CGD # AR-CGD
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FEI K A2 Wi TR SE L, S, AETC LR AE[2]. (H H AT A RO TR &L s E I AR-CGD [
F[3] [12]. WTREAE B THIE TR RAR KA, ROS AR ERA, F5447F HAH[13].

CGD T 1954 44 1 IR F:, AR SIS I A1 L35 IR ER & B T+ 9 REIE[14] . 5 BORZAH SR
TR FR AL 1 H, Hi2F e A 808 8 H[10], A4 2 i AL 7T 5
BT At DX AH SR FU AR [2] [3] [5] [15] [16] [17], FTRESFRE -RAMEMAMHEC. BARKZHILEMIZE
W /NT 5 %, H BT 5k [ NADPH AL BEIR AT VE RS2, 507 8 T35 D E 2 e N WS [5) [12] [18].

YR CGD BRI . 2GR T B LSRG 2178 0.26~0.64 /AF[5]. 5 WL )5
BRSO EIRE . FRRMAE/RERE. M EE. W REE. HE SRR N, JTHE
IR, Bk uFE CGD H i WLAIAER [19] [20]. fEMEESEERG W2 AT NBEE w4 R A 1
X, AT E(EIEEATE) A CGD B WK [21] [22]. H WK ARG, Ry, Rk, B
KA [20] [23], YA BRI IR L g Bl BT R REAF[3] [4]. NIH A SSHRIE TS H
CGD B IR kA2 S, 2008 14.1% [24]; FAEFT kM AT Be g2 B2 HSCT 5 ik A7 2 [25]
A U] LA S i S P 1 G T, A B R O IR e L[ 26]

RAE S T MR N CGD B 5 — KKK, Caspase-1 JM|WEfE 2 3- BN 4ABE%[27] [28]
SRR AP IE TG . SIERIE R N KR AT e N CGD B KE R E BN K., WL, WRAEEE
G N AR . BB 52 B, Ko RS B AR SR &350 RIE RN, f
CGD &3 gk ik B W 4h My A 28 S AE I AR 3G /5 o BREATE A SCHRARE AN [F] 2 R RAZ R A & 9 MAS [29] [30]
[31] [32]. AT ELFERE B  IVIG, MEERSE, SFRMENRIMAHLL, CGD 48K 1) MAS IR 15 AH
X 5 47 [31] [33]

3. BHR

NBT (il 2 PU UM ) SE 36, NBT AT LS 48 PMA G 5 A9 A A 20 it pA) 6 260 B A e 2 o BT e RO &
BTEEE, RIE G NBT Jukhid 5 W S8 (ot B, AT TR e vi% 14 S A B [34]

H 20 fH4d 90 AFARE, NBT SEizdigm N4 i vk B0at, Hh L= &% FF8-123 (DHR-123)fF K
TEARE IR AL AR A CGD Wi 4 hrAE[35]. PMA B0 Jm ) v Mok 40 i £ 6 5 S8 AL B (MPO)
125 T4 iE A, 4 DHR-123 A N R 5610 D PHIE-123. I8 R~ 35 98 B B 5 3% 1k S A
IEAH2%[13]. DHR SZE& A LLIX 4> X 4 CGD. AR-CGD DL K X i&E4 CGD it & [35]. ROS /K-F-1]
DA HSCT JEit i F4ni At 4304 [36], IRERZMA CGD AT HSCT Tiifg . Fh T~ AR MR A i v % |
ek TGS | SR B L AN [A) 256 % /KT [37] MPO BRI [38]45 4 52 S5 45 1, N 2 /b HE4T 2 Yk NBT,
DHR 358 512 CGD [39], BiE & IEH 12 W 5 1#i12[35].

f—07 CGD HEHINZIEAT HE KA IMI[40] . FE DRAG I GE W8 A s FE D AR 8, AT REAT 8 A% 45161
FERTC W, RS WOE B R LR TR IR RIS . FEAE A & [40], LTS [13].

4. Felgeiady
4.1. TRBH

33 75 Tl i FR K (Trimethoprim-sulfamethoxazole, TMP-SMX) S £ i1 e it 4 F 9 T CGD i e
FRAREIRTT J7 P (W e BLFE R . 1R TMP-SMX TR 5, B RS AR M+ H LI R 40 H 1K
[41], 1HETIRGM B E M 5% T4 40% [42], [FIRS(EE ARG R A 5 N, AR CGD i3 66% (&
100 AN g3 H PR BN 7.1 TREA 2.4), X EH CGD H¥ T 56% (5 100 4N H rF YR B
15.8 TF& % 6.9) [43]. i sy, AR B B AR IE (TMP) s o S H 3007 3 1 A FH Y DA 52
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I, AT RS T . AR AR R WK E RS . TMP-SMX &5 6 mglkg/ K, 43 H
R AR[44]

TR BB SR G A FH A it BRI [45], AN 24T HL AR 25 S i 52 [46] . Ty e A P B ot e el 52 3% e
IC TR 2B ARG R AR [AT] o RN R A AR 28 1 LB G () rh A RNt (R AN 4 AR E K& 10 4F[48].
7 iy B FH &0 5 mg/kg/ R, <50 kg _FBR>A 100 mg, >50 kg FAR 200 mg/k, /0% 6 A~ H FERV 1
I Ih[23]e 1Tt 25 B B I, AR ST eI R v R M S5 e 350 T 245 0 1D A FH 2R 0 38 N [49] o AR 57 g
F&: 9mg/kg/ql2h, LR 350 mg/ik(2~12 % H.<40 kg); 200 mg q12h (>40 kg) [50] [51] [52] [53] [54].
VO REMEF & g12h, 120 mg (10~14 kg), 160 mg (15~19 kg), 200 mg (20~24 kg), 220 mg (25~29 kg), 260
mg (30~34 kg), 280 mg (35~39 kg), 200 mg tid (>40 kg) [55] [56].

y FHUE (IFN-y) BT DL 55 2% R 50E Wk 0 i P IR R A AR 4, 350 NO 7™ A=, DT 28 e 40 L F) %
BRI e JI[57] TEAR i BRERE 5 RUTRBF 1 N 2 BT, IFN-y (A58 AT DAL B e A AR IR R % 67%,  [RIB A%
Wit sf ] 3/ [58] (R E TMP-SMX. S B i e M T 977 1A A5 FH () Rtk b TNy 9 o B A1 28 2 1 SRR e 22 [59]
AR IE T IFN-y 15 40830 (B VR 2 & A AE P IFN-y TR 12 28 14 2 18 I G 1 XU/ 52 3 LE A2 1
RN T X EB CGD HIAER R 12 28 M L BB e SL A SR8 601 IFN-y (AN 50 pg/m?, K2R
WS, =R

4.2. MRS

CGD HH BRI L, THHE SRR IX 7, AEfRI C RMEA. MUTEA BTG H2
Wr; AHICESG 200 CT MRI 2B MREE Y TR IR E R 2, R 224 R RURAT, itk
Az, HodEHEEETLIE S CGD W WK EE, 7F MRSA & WHLIX, "IN/ A& & R k&
#[23].

4.3. BEREMER

Ga BB AL FH AT e CGD b3 B UG 3 (6] 4 Bz i 2% 2 180 in B B e i KUz [62], (L
S0k IS F AT AN s ekt (1R [63] [64] [65] MEAMEITART-T[66]. TNF-o 7l A 20497 45
%, AEL[EII BN ERE e R A, HEFIEH[67]. IL-1B ZARFEHRIBTAR 32 . mTORCL & &4k
P A R IATT AR AN [68] [69] [70]. MLFHT 2 AUBEIRIGIATT B B AL VB R 1 B B 24K y
(PPAR-y) BB FIUIML A FIEASE, FIAE/NBRASAS 1, A DU E BFWe i g kifk ROS P24, i ST 18
PENE . Y SRAN O B A /12577 [ 71] [72] [73]9497 CGD B2 [ & A s Ve .

5. &M

BT WidEs . B EPURGa T . DU, BB U RIS & T D, B sinyT
) CGD B e 715 B KR 74], (HILAEAF I ERIER HSCT MEE N & B T, JaEAEFERT
L IER JLE[7]. AR SREAEFR K, BRI IRNERE, SBOFRERERTI SR, &
If-F4uf R AE 2 H AT LLG & CGD M5k —. AREZHTH ROS A/ fyelia [y )™ I AOhE
) CGD &%, #RZ4% HSCT 1647 [75].

2017 4F ESID/EBMT (European Society of Immunodeficiencies/European Group of Bone Marrow Trans-
plantation, R 652 Gl e 27 2 /RN LK 5 B BEREAEL2H) K AT 1 CGD AR YT 4RI X AL FE . I3 F6 07
Z, PRI 1) BRITRAEAL: 2) TBVESURBAR ML 3) BREAA>1 IRBUEIEREG:: 4) ™
HAZF IR FBESR E IR IE: 5) BRI MR, 6) iayT ARt R AL, 7) L A e R
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A5k MDS.

A HLA #I& 1535 1) CGD &3 R R B2 #41iRJ7[13] [76]. Chiesa [25]% N & I3 HSCT 1897 1L
H (<18 %) Hi# OS K EFS &2 i T A £ 4 (86% vs. 76%, 76% vs. 69%, p = 0.009), [FIR si4E 18 ik
GVHD K EZH m . Yonkof [77158 A#kiE, 15 % AIFHEMBFHAEAT HSCT B ™ HIRAHD> (P 0.95 Ik
vs. 2.23 {k; p=0.047). Kk EFITBRAET Re S R B IR SBESE IR E . WAHEMIER. 24518
PEAHOG; [FII /D4 CGD 3 B & RO K AE R 5 [78]. 29MR MIEZE[79] [80] [81]. HHMIME
AL o DRE[82] [83] [84]. fE=15 ZHEE T, MG & THRIAFH T =(93.2 v. 85.9; p =
0.0039). 77 % F K (11% vs. 52%; p = 0.014) . i 4E CGD 35 B &M AH AL J5 % 8 f& % 2 B VA TT[85]

TR AT PR YIRTT o BRI SRR T RE 2 S BB M S TNF-o JH51[86], MM 332, GVHD &
AR [87]. W F>2 WY M A S A CGD B, HEREM ARSI, <2 %3 n]
iz B, HJ5#H 5 KALMBFMNE[88] [89]. PLHEMITIEED 6~12 JA[90], KRz %W (Invasive
Aspergillosis, |1A) ] # HADPTE #2540 823077, BREMHERE R B fIR. KRG RIAZFE. 1070 Bk,
SCPBRRME A h RE M, [F]I B A HLA 10/10 AHG it HSCT R fR=7IRIT<3 J1, Bl = Bl Vs IR 515 %,
HEFE(EFH MRI[91] .

B FRAE A AEE N HLA 2484 [F i ik (Matched Sibling Donor, MSD). {2 Rk 35 254 H A5 A 5] 30%¥
CGD H#&fef32] MSD [92] [93], ST HIEAE, [E CGD H#H 1K1 MSD AHXS B X, kbl fiikh
B, BAEBEFEBEARMEEL, HLA £ E& R ME#E (Matched Unrelated Donor, MUD) 5 MSD 441 5 &4
AZETCIL[74] ANEAH A T KA (HLA-Mismatched Unrelated Donor, MMUD)#4 A 2k (Graft Failure, GF).
214 GVHD (chronic Graft-versus-Host Disease, cGVHD) & 2 % 5 7[85], MMismAEA7. — 16 712 i Kk
AARIE[25] s A AH & Bt E B G A OS 23 [ (MSD 89% A& MUD87% vs. 76%, p = 0.02), HLA A
HhL 2 SEEFS FREIAE .. M &3 (Haploidentical Donor, HID) 53k, {8 Tt kL 4m i
%3 (Donor Lymphocyte Infusion, DLI), A T4 %6 F A AT S 8] o 3R 5 AL 5T [94] 1 28 B 2140 & F il
(Haploidentical HSCT, haplo-HSCT) ({J4i& 7~ 1 R4FHIEIT SCR . 28 ik, {3 HLA f.5 9 {7 5/6. 13
il 416 6 19 3/6 A4, KA MAC HITALEE 7%, TJEK M GF K4, A4k kM GFL ], 34T OS H
94.1%, EFS N 84.7%, AT HIRILT H N 5.9%. 7 ZHI/IMEAIRLE H[95] [96] [97] [98]3:4RiE T 9 i
haplo-HSCT, Hic#k 1 4 BlftE NEZAE, LHTIRAE, Hidin 8 fldEs 2, 7 HlAR T4k
Ho BIRIURECON RIFHZCR, (A HID 2R AR A U F R B U8 . s T4
BN BEZERNE, Y Jetafk EgESIRUN HLA fTRES SRR N N A A, M fl GVHD.
FEREAH G AE T XU 38 B [99] [100] [101] [102] . £ U3 8 SR AE A HID . AR ME50% 4n CGD 2k A UCBT
Al REFEAIC GVHD K AE ML J ™ F R FE[103] o AH SRR AE LA/INEEA 9 3, A HH 0 [94]#E 1 10 1452 UCBT
YBITH) CGD ##, i MAC Tk, CsA & MMF il GVHD &4, Bt a) 600 Kk GF &
A4, 34EFI OS N 80%, EFS Ny 80%, UCBT W AERNT CGD A 21— 4&ik[104].

& 2017 ESID/EBMT 3431, i 8E 14 (Myeloablative conditioning, MAC) T AL J7 28 28 i3 T J5F ML A 4
AR SR VR OR LT AL FE (Reduced intensity conditioning, RIC) /7 & & U T R it 2 o el #e i .
SR MAC J7 2 HT MSD. MUD e U3 R 73R . ESIDIEBMT il 1 R E IR FEA 2 Hh O i 7T
[86], 27 #il CGD i35 T 1985~2000 4F-[1]#:52 MAC Tildb#E 77 &1 HSCT 677, HABHERN &G HER A
B RRE. SRS OS 9 100%, MRS I AEEFF SR AL I 8 1 TRM N 44% (9 AR 4 N).
S 4& OS/EFS 737y 85/81%. GF AME MR IHUIE F 250 M~ T%H1 11%. 1735 B &5 h 4 R 2 HONE
i 95% 1 HE AR IR AN . XS E IR SR A, T AR BEBE R C A N T 4HARFER 1) MAC i Ifi
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441 i A% R LE R PR R AR P R AR A A, (ETE R AR N 8 57 R e B e 1) BB 0 2 51 R SR B IR S8 R
AR . Sk B2 i Soncini 5 A[105]4R1E 1 [ 1998 £ 2007 48452 HSCT J677 I 20 B 3. 14
BEBETAEE 2 RV, LM RBMERG, 2 THER. MEHAYEZTARLE. 3 HlHEZR
. A 12 NA B S RIER, #5217 E RE KRBT ARG TT . 20 BB A 2 AEET
TR A S BB, 10 NATERBRIIRREE A B SO MR . 20 685 4 10 #il#:% 7 MSD #
i, 8% MUD R, 2 l#5% 7 MMUD (9/10, 1] UCB, 1 | PBSC)#HH . FilAbF 74 - 52
AFVEI EEF AR B OB PR A, URD A BAG BP0y . M N B BFEAEA TR IR 1S, &
S PERS B T RERR RS I AR L, LA AE KR B 1B TR 10 - 10 B RS AR BT 45 W 2 75 HACT Ji5 8 Jl Py itk ie 2k
HAZBE VT TR 61 4~ H, OS/EFS 40524 90/90%. & GF kA4, 1B HERMEIPIE M AERN 10%, XiE
WICULEE ) MAC Ttk 77 s 4T MSD/URD BAE 2 A 24, ReRMas s, SCIAERKKEIBH,
GVHD KU TR A T ReAH A iR SO SR 8 b, SR R R A7 I B

T MAC 5 ERmaetE, 36 M. A& ik B 2E%% (hepatic veno-occlusive disease, HVOD) LA &
AFERRRIEEN, RIC/IRTC J7 SRAEME B3 AR TUAL BE R E . Ttk GVHD KA, [AIIF3R1S R IF I A AR 80UR
[74]. Gungor %5 \[106]#kiE T — Ikt 56 4 JLZE /N CGD &35 10 4-(2003~2013) A& a7t , H
1 42/56 (75%) 1 38 e SO R AR, B [ EAETR IR sl B B e B . Z W 7L A RIC Tidkd
TR, RAIEHA A AT AR 45~65 mg/L x h (1) cAUC)IBYY, WSz T RIFHIGIT 4 5. H
HH 14/44 111(32%) 4 T BB AR AR & . DG RO BREAIMIEIRTT, 535 GFE ATG Sk O 2k L,
TEER B R ThRE . AEFRALBE IR ] 21 AN H J5, OS/EFS 43 93%F1 89%. 5% i K4 GF. HI-IV°
aGVHD J2 cGVHD KA 515109 4% T%. 93%IKIAFi% BF ik &4 E T 90% LA . MSD 5 MUD # 14k
REREG T2 5. 9/10 HLAMUD (n = 10)5 10/10 HLA MUD (n = 25)F i 5 AR T 5.3 2 57,
EFRNFEAR RN, BORE RN . WA B EEEHEE RIS TR BN T RIC REF
PIAEAFRUR, cAUC #31il TR RIC HARIA R R U7 Ik A, ARG EMERTRER/), [FIRT 38 9/10 HLA
MUD W] PA%5 F& it £ 1% . Morillo-Gutierrez 25 \[107]4E— il EBMT % 70 {5 CGD )L f k74 [m] i
WA R BL, CATRIE 2 A RTC TRAGEE HSCT #UR R iF. 93% K & B AT A Sk, B8 RIE
PSS, A SO R 2 . TRAREER F 759 4 (42 g/m® 5K 36 g/m?, D-6~D-4, 3 Fl/IK). FIAHiiE.
MiEEYT + BEEIR, th Az BE VT 18] 34 4N H , OS/EFS 7354 91.4%/81.4% . 129% 1) F 3 A 4k K M GF
1-1V° aGVHD KA ZEHN 12%. 80%HIAF i H P9 5aE T 95% LA LG . TRiH % —Mbe B 254,
BATEREA RMmER, 75 CGD BRI H BRI 25 . R R — e I, 5
22 LU AR e A 7R B D I PE R R

TAb R 7 R IR RIS A 4+ . MAC THALEE T R R TRAL BE 83 1% . ™ 5E GVHD KAEZE . H TR
LA RTC. RIC TiikbBE A F:[85]. SAIMKE Chiesa &5 A[25]11) 712 Bl RAEASHRAE W 2 7R AN [F] AL 2 f5 23
OS. EFS } GVHD MIRELRESG TR . MAC HE T RIC/RTC M5 EARE S, A E.
10 BHLAEMR R A G GF kA2 9 iRg PRSI 1) 3 £5[108] [109], RIC 7 & &4 GF MR EZH N MAC
77 %1 3~4 £5[94], Oshrine %5 A1) 3 ] CGD &% MUD #44, KH RIC 77 &5 %K 4 GF [110]. fE
TR N TR B T v, A O O FHE BRI GF AR 2R [111], {H R mT R 5 B0 iR 5
PEEIN[112]. AT PRIEE R, %4, RICIRTC J5 S b i G I7 25409 B Wl (Therapeutic drug mon-
itoring, TDM) & 4 EL (1) [113],

6. EERTT
H ALKV YT (Gene Therapy, GT) il M £ 2 I B Wa 4l i, & —F&/ER) CGD @ik, GT Ja
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AR GF, 1H GVHD HI&R4EZ A 0[114] [115] [116]. [ 2000 £ELAK, HIT y-100s 500 5 (0 3k A T T
H LA N IR i 5 i R T R A FER AN -3 2 Sy B e 1 180 R A [ 116] [117]0 33 9 A4 4R e T 2~27
L) X ER CGD 3, % 7 HARIEEWNEEAR GT 1647 [114]. {EMRIEA RPERIRTHR T, N A
B AE AR RAL AR . Fr Ay F o A7AE gp9lphox FEK ™ BRI, V697 HT NADPH S ALEE G VERIE . BV
()22 12 AN IS, 617 A7 R 1A N RERS AR 7 A P AU ) PP PR A o S P PR KL F) 16%~46%,  [F] IR
AFAERRE AR HE DU (A T PERL AN AT AE 0.4~1.8 NEIIE) . 1 B VRIT R, = AR i i i vk
WLA<5%. 2 B T 3 AN F A ERI™ Rl s Kt I T AE T o VAOA UE 3 2 WY e B A 2R U i e ik R O BR
FAIT ) B oA LT CGD RIS, 6 Bl et i byt R Wil B Vs ) 12 A~ H , OS/EFS
I3 78/66% . SEFEHABLT LIS T HED, (BT RS NS B AR YRR R P8 DL RR T AR A
AN RT3 G ) N R AR KUK [118]

FEAR NS SESG T, B EE I AR HOR P DA SR IN . RV R, B TE R At st e R F
FEBM . BRI S N DIEE, a4 TR A% R (Zine Finger Nucleases, ZFN). 55 i K 1 FE RS %
IR (Transcription Activator-like Effector Nucleases, TALEN). 5% CRISPR (clustered regularly interspaced
short palindromic repeat)/Cas9 #%FRFF <547 1l AEIUAF K 4T IR YT AR [67] [119] [120].

7. 8518

FEE R AR, ARGHIRYT A RN IR TR 77 AR 1 SR T IR R G T U . I
TR ARG T RIFINATTRCR, B S EMEN CGD B R ZHIRIT . BRI H L %
Ty NARTE BHBIATIRES . 038 HLA SRR BB o S flig s, DAl & A s
AP BRI G, TR L SRR SORE HFAORE B A o AR (S R I AT RE A AR R S I TR Y
] CGD B Mk Ty 5. FEPNAYT AT R RAF, [FIN R 25 2 sk hl BOR AL . BUBSFIF A0 . Al
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