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Abstract: Cardiovascular diseases (CVDs) are the leading cause of death worldwide. Nicotinamide adenine dinucleotide (NAD") is a
central and pleiotropic metabolite involved in multiple cellular energy metabolism, such as cell signaling, DNA repair, protein modifi-
cations, and so on. Evidence suggests that NAD" levels decline with age, obesity, and hypertension, which are all significant CVD
risk factors. In addition, the therapeutic elevation of NAD" levels reduces chronic low-grade inflammation, reactivates autophagy and
mitochondrial biogenesis, and enhances antioxidation and metabolism in vascular cells of humans with vascular disorders. In preclini-
cal animal models, NAD" boosting also extends the health span, prevents metabolic syndrome, and decreases blood pressure. More-
over, NAD" storage by genetic, pharmacological, or natural dietary NAD-increasing strategies has recently been shown to be effec-
tive in improving the pathophysiology of cardiac and vascular health in different animal models and humans. Here, we discuss NAD'-
related mechanisms pivotal for vascular health and summarize recent research on NAD" and its association with vascular health and
disease, including hypertension, atherosclerosis, and coronary artery disease. This review also assesses various NAD" precursors for
their clinical efficacy and the efficiency of NAD" elevation in the prevention or treatment of major CVDs, potentially guiding new

therapeutic strategies.
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TEAEMEA, NAD AV G A = Fhig it
MEAWYE g % . Preiss-Handler i 12 FUAM RS 12
(B 14). #FORZ R NAD I EEES BIRE, Zi&
2 BE T KR NAD' 43 fif ok A% A= 5 1 S0 1k
Jf&(nicotinamide, NAM)K BB & il NAD" . 1E A Ak
NAD' AT, NAM 71 R 56 Bl 04 9t fri B35 R A 0 e 7%
fi (nicotinamide phosphoribosyltransferase, NAMPT)
& F F 8% 5% 4k N B 8% 1 R (nicotinamide mononucl-
eotide, NMN), #R 5 NMN 7E 41 a5 = 4 B 0% T R
T HL B F% [ (nicotinamide mononucleotide adenyly-
Itransferase, NMNAT) ¥4k NAD P, 55 4b, NMN
AT AE 40 1 A1 CD73 #e Al J9 MR IBE 1 % (nicotinam-
ide riboside, NR), B J& NR 3k A 4 7 8 08 15 e 1%
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AW NNAD P HAERRZ, NREATAH
BRI

Mk A pg AR T EAR R O & R (Trp), I H Trp
AEEFENEN GG RBEE R3S . ke
FIEAR AR A D IR 2 — D R IE L I Wk 2,
3- XU AR B A0 2R 2,3 - RUNN 280K Trp e A6 9 N- 1
e MR(FK), 2 FK @A N 2- 2 5 -3- 18 2
i (ACMS). 2 AN KREED IR ACMS A K E A A
WEIRER (Qa), Fifi f5 Qa %4k J9 M RR 5 4% 1 B2 (nicotinic
acid mononucleotide, NAMN), #AJ5 NAMN £t Preiss-
Handler B2 i &4 i NAD" ),

£ Preiss-Handler & % i 12 41, M /& (nicotinic
acid, NA)7& NAD [ 5 — M EH Z i 45, FEANTY)
RS T SER H B R NA TE I A R T A
L5 R WG %5 1L 9 NAMN, A J5 NAMN JEi NMNAT
Ak SR MR T8 iR MEE 04— % R (nicotinic acid adenine
dinucleotide, NAAD), i J5 NAAD i i NAD & i
fiff B 32 5% 1L NAD™ P91, NMINAT 2 i% 3% 1% o ) 5%
PR A
1.2 NAD'HIjE#E

NAD" A N 2 BEH EE RG2S 5 2 M A
Wl B (1B BIINFERERE L FE b, NAD #iL
JR A T A NADH, NADH 428 ki {4 [ B 14%
R RE B Bh & L ATP. — J51Hi, NAD LA
B WERR 1 NADP', NADP' J Hif J5 2 U NADPH
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Fig. 1. NAD" metabolism in the body. 4: NAD" biosynthetic pathway. B: NAD" consumption. NAD", nicotinamide adenine dinucleo-
tide; IDO, indoleamine 2,3-dioxygenase; TDO, tryptophan 2,3-dioxygenase; Qa, quinolinic acid; NAMN, nicotinate mononucleotide;
QPRT, quinolinate phosphoribosyl-transferase; NAPRT, nicotinic acid phosphoribosyltransferase; NMNATS, nicotinamide mono-
nucleotide adenylyl transferases; NR, nicotinamide riboside; Trp, tryptophan; PARPs, poly(ADP-ribose) polymerases; SIRTs, Sirtu-
ins; cADPR, cyclic adenosine diphosphate ribose; ADPR, adenosine diphosphate ribose; NNMT, nicotinamide N-methyltransferase;
SAM, S-adenosyl-methionine; SAH, S-adenosyl-homocysteine; NMN, nicotinamide mononucleotide; NAM, nicotinamide; NA, nico-

tinic acid; NAMPT, nicotinamide phosphoribosyltransferase; Ac, acetyl; Me, methyl.
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Fig. 2. NAD" in vascular health and function. A decline in NAD" levels leads to impaired mitochondrial function, increased oxidative

stress, inflammation, and protein acetylation, ultimately contributing to endothelial dysfunction and cardiovascular diseases. NAD",

nicotinamide adenine dinucleotide.
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BT, A AN, % 78 NMN AT NR i 2> 0 ] IL-1p A1
TNF-o if5 5 (19 4 B2 400 28 0, 25038 /0 &R 32 3l ik i)
R, PRk, BRI N B B NAD K P A AR
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Arg7 BR(Z 5 H AR Y B ok 2% 2 3 3O E D) Be
S AP LA B e 4 70 BRAIRT e TR ) 1 Wk s
P LR IE(E AR B, 1Y R A R T o I
W R D Re R AG 7. Zhang S5 785 K B G JUE A L 367
AR R B, #h 7S NAD AT PR & 41 1) E W R
775 PR A A5, AR DR R A L (1 %
FITEREPETH . 55 4h, NAD I S SIRT1 HI2% .0t
S E, Y B RAH R E ) SEACIRAS, 2T
EL S AR 0 B WA W RO [ I AR AT,
(AL, 38 3 472 v 40 P P9 NAD 7K ~F- 3 5 41 P 1) 5 e
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3 NAD'5 CVD: ETah¥E B

TS M 90 2 I8 T e R A S HAH DG
FIEERE, REMRINAD K TS EEM R
JEF VIO 538 A 4E L8 5 h UL %2 2] NAD”
PR 2L, X A AE B KR AR AL . & i
FE o0 JULRE BB DL K o0 WL SR I/F E 73 (ischemia/
reperfusion, /R). O LAE K Jo 0 J) 525 55 . H AT,
20V E AR NAD /K97 7% S M T CVD
YA F, BARISOLESE TR 1.
3.1 hBKHERE(L

WL, BhKEE 18 1 R E i & 22 3 33
UK SRR A AL, I e 100 JE 2 W0 A R 4
Mg, B 58 5 ML R B 40 5] kR ORE R
U R SIRTs RS 5 LR G i 72 .
SIRT1 38 ik 1 755 JFF J0 v JIE 0 A 1 6 ol PR AT o T 7K
ST, AR IR AL e RN R 2 B A 52 E X 2
& (liver X receptor, LXR) & 1 1] I 7, SIRTI 2 DA

A 1. HY R I NAD FES ¢ S AR B A,

Table 1. Animal model studies on supplementing drugs to restore NAD" homeostasis

Vascular . )
diseases Experiment design Vascular-related outcomes Reference
Atherosclerosis ~ Supplementing NAM in ApoE™~ mice Prevented the development of atherosclerosis &)
Specific knockdown of NAMPT in Reduced the area of arterial plaques, the number of macro- !
ApoE™" mouse phages and cell apoptosis
Acute myocar-  Pig AMI model with external aid NAD"  Reduced myocardial necrosis and promoted cardiac func- ©"
dial infarction administration tion recovery
Supplementing NMN in elderly AMI rats Restored the NAD/NADH ratio of the myocardium 2]
Myocardial Overexpressing SUR 2A mice or mice Increased the resistance of the heart to ischemia/ 04
ischemia/ on a nicotinamide rich diet reperfusion
reperfusion Overexpression of NAMPT in ischemia/ Reduced myocardial infarction area and myocardial cell B3l
reperfusion mice apoptosis
Cardiac PARP inhibitor rucaparib treatment in Improved symptoms of myocardial hypertrophy and de- L100]
hypertrophy mice with myocardial hypertrophy creased myocardial contractility in mice

Heart failure

Hypertension

Overexpression of SIRT3 in rats with
myocardial hypertrophy

Short-term supplementation of NMN in
a mouse model of heart failure
Supplementing NAD" precursor NR in
the diet of mice with heart failure model
Supplementing NAM in

hypertensive mice

Reduc

ed the acetylation level and activity of PARP-1, and ')

exerted protective effects on myocardial hypertrophy

Protec

Improved mitochondrial function and symptoms of heart

failure

Lowered arterial blood pressure

ted mice from stress-induced heart failure (104

[102]

[109]

NAD", nicotinamide adenine dinucleotide; NADH, nicotinamide adenine dinucleotide (hydrogen); NAM, nicotinamide; SUR 2A, sul-

fonylurea receptor 2A; NAMPT, nicotinamide phosphoribosyltransferase; NMN, nicotinamide mononucleotide; NR, nicotinamide ri-

boside; AMI, acute myocardial infarction; PARP, poly(ADP-ribose) polymerase.
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NAD" & #1177 s AR 3 LXR (I8 2 BE Ak, 3k i i =5
JIEL B F 2 s MR Ah,  STRTT 3 2 410 1) v oK 40 B P
TR, HSEERE, Xt ApoE" /N4 T NAM
Ao B T A1) BB B 1 SEUA R 2 B K JORE, TR B ik
SRRETEAG IR B . —TRE NI R T R B, FR
NAM £ LA NO it 11 77 20 AR 1 B2 480 i NO A= B
S AN N NO/O, IR E L I EF Tk e iR
=, FFEHL, 7E ApoE-FI Ldlr-8FE /N, FSE
NAM f ik 20 3 ik o A A AL BB AR L B B 48 i A
IR B B, o A R DhRERRAS ™). Jiang S5 F 2
7Ny {E ApoE™/IN R A R 3 NAM P R 4 i o
B Tkt B U LR 1

NAMPT & NAD b 4 & il ad 1% v (1) B i
i, 5B FEEILIRIE, TEApoE™ /N R IFAE
KRR S 1 R 1 NAMPT [ 2 05 1l S5 35 30 ] 3 Jik o8 £
WEAG IR T B, Y/ B BRI AR L 1 Wk 24 i 250 R 24 i
P8 T2, $2O8 NAMPT 7] 66 A 12 R M AEFH . 1M
Bermudez 254 72 $#2 77 NAMPT 1] G845 ##1) 458 (1
s ABATR BUTE Ldl™ /)N B 40 i Hp Ry e 1 i 3Rk
NAMPT A 8 iz 1 7 5 A% 240 B 1 23 A0 R0 3y fig PR AR ¢
SN, IR/ Lalr7IN GRSl K s A A A B e T
3.2 LA SLALUR

2P0 ULAE BE (acute myocardial infarction, AMI)
5.0 L UR #8 5 NAD' /K “F B A% % U] A 2875,
Zhang SR Ui~ , NAD 2 DL AR 1 77 208>
FRRR 0o UL /R ASE AR w0y JUL 441 i 9 T R A0 U A B THT
T FE08 AMIBE AL, 78 NAD AT & 3 9520 0
VLA RIIRFE, 3855 6 2 BB AR, RGO U 9 280 e
I A EF AL FR FEPY ., NMN 25 24 %6 22 4F K B AMI
A5 EWRIEMN, WEOLIINAD/NADH HL%, [%
A /o JUL PR B8 A S 38 e N7 T K7 4 ROS 7K T2, 5
Gb, PRAMERFRIN N B B /E R UR 438 5, NAD*
KRB, IS5 P9 B 40 i s CD38 3 14 1 Tt = % )
KRB, B — TR 9 R I, /N RO IF VR A
CD38 ] NAD' 7K fif i vif 14 5 25k 1fiL J5 /s B0 Bk o
NAD' B FEs, il i &7 5k D Re. [Rtk, 4]
CD38 1] B A TR 0 IL VR 5 5 (0 A B2 Th e B hS )
HERRS . fE/NRUREA S, &8 NRIKER L
/N IR JE T BEIIR 52 44 2A (sulfonylurea receptor
2A, SUR 2A) ik, I 2 35 9 /b 5 5F 1 T AP
NAMPT 7E /s B0 i 47 57 PR i R A RE 2 = NAD 7K
S, 98D R O JUUATE BE AR R Co LR B T2
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3.3 LALRXSLHRE

o B O U R AR AT AR BEAS RO L F 4, £
0 HFE . DR AR, NAD S SIRT1 AL/
R, I H SIRT £ Co WLAE K () % A= At J v A
BORYER . SIRTI A B0 i 48 A 4 T 184 5 P
5 52Ky # OE K F 1- o (peroxisome proliferator-
activated receptor y coactivator 1-a, PGC-1a)/id 45 1t
W T Ak 158 5 W) S 52 A o0 (peroxisome proliferator-
activated receptor o, PPARo)f5 5 il %, 1@ ] b
WA 5 B 2 AU AH DG IR 2R 4 Ty R 25k B ) R 807,
A IE O WUIE R B B AR . R E A 4
(bromodomain-containing protein 4, BRD4) /& J& 45 1)
BB AR S 2K R B, ATl I 5 2R Ak e 5 45
HRIFFIERERKRIE, FECOIEKR. #F5FE
7K, BRD4 Af i i #0f PARP-1 RAEHEOHUIER, T
1 BRD4 ) & ik e ##l] PRAP-1 Kk, 4O LR
K, PARP #1417 rucaparib #] #1 i) PARP-1 3% ¥ ,
oS0 /N RO JULRE K ARG DLYSC 48 3 B AR 149 AR
Feng Z5HJF 71 7~ I 3R 1A SIRT3 7] P& 1K PARP-1 £,
TR ARGV, 6h U R A A E Y. 72
IfPR F, Tong & 7E Lo /) 3 vl £ 35 AU 52 210 LA fifg
SRR ThREZ A1, I HZ 5 NADEY) & B 2 A
FaE A2 FFNH|, Walker Z57E 0 1 3235 B W i 7Y
ERIW LR, 52 4E IR NAD KT R 8 TUYT 0 i
Difebsts, Z2fii0 13", Zhang 50 75 2R,
FLHAZE T NAD 1 /& NMN A LR35 /)N B A 52 1 773 4%
P50 ) 3E 0, T NMN AJ I3 SR04 Tl 45 1)
FIEAE, BRI ULZE B ROS 7K1, b O LA g
JTUY, Tong W FLBIR, TE0 /73 vl B AL /N R
HI )4 78 NAD Bl /4 NR 1] 2038 28 ki 4 I 7 R 44
A D REANL J 3 R AR
3.4 SmE

e LR A ORI I 7 X OISR L 18R
PRIF AN HIRE 7N BRI XSS, 4 tHE BV P o I
1) 587 28 I 30% V. e I s ) R AL B
HRATIEATE TG . CRIN LD RelEnG 5 i & 2%
PIAEOG, B DhRe e fb ] 5 S 8o if s 1 e A1
Zhou S FT IR, A & L N SR BRAR A
NAD" ¥4 il BRI Bl NAMPT %34 "7, $#2R
Je i NAD KA e A B EH AELE BkER
I35 3 0 I /D BB b, &R & Rk
NAMPT i i 11 ] 2 50 ik BE 1 ROS 7 A2 A AR 4R
A K S S 2 el v I AN L 45349517 . Gao 46



352

WHFLR N, P WLAH B R 57 i 24 SIRT
HE TSI IS BT 3R T8 5 1/ BRI R RN B
NO & BgDhRefahs /N, JEE O K S 25 NAM i)
A AN LS T R, BRI SORE B, 78 A 18
PR /N R T, R4S 25 NA R AR . 4R
PCREION 2 E S Wi — 5T Tl R BIE 78 45 SRR
KA AR AD 78 NR BEA RORBANAD (A & e, B
R 2 AR, R 3 ks A st 4t,
Gan 580U W7k, 3 4] CD38 i 1 ok 5 i ML A
NAD' 7K1 A 5 25 5038 I8 3K 5K e 1% 3 10/ By
I

4 NADE RS E LM ER RIS : MSChu
=31 173

TAT IR S R PR AT FC R, AL 25 Pl 2340
i A NAD /K~ 55 CVD % DI AH K5 =7
C AV 2 W R RI I PR i F 90 388 T 245 4 0 AL A4
NAD" K - 1) 75 K36 J7 CVD, B 4175 L i 45
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41 BEAEE

L2 S — AR R AL A, TS A
FIVF 2 28 (A R AR MY, (3 2 2 i & ROS H
FIERRF, B PR RR D, e YU A
FHUBY IR BE A ROA AR NAD K F . Bhi s
SEREIR, AR PTEERLIRE HFD M/ A 5 3
I, U R AL OB, OO A A P2
PR AR F S e b R BRI T RE IS I O 7R
BB, AP T R B A L P R ) 5%
iE S5 ST 02 120, AR, 2R P AR A L
PIAEES . — e AR, B I Je OE
1 R W6 16 55 3 B (AMP-activated protein kinase,
AMPK), %A J5 ik 38 0 40 g 9 NAD' 7K - i) B2 3G
SIRT1, MM e M3 IR A 7. Price S AF T
R, AFPEE O] RS B S8 BOE SIRTL, #R 5 A6
AMPK g B4k, 523 AMPK @RS, B4 FE
YL N NAD ZK-P e a0 EAERME, &
SRR R A AR RO, KGR & (25 pmol/L)

T2, AP 1 SIRT1 AR #1477 sUBH0E AMPK, #2 &
&2 NAD#hFA] 8916 RAT R
Table 2. Clinical studies on NAD" supplements
Time . . No. of recruited Clinical Trial Num-
Supplements Conditions of participants . Vascular-related outcomes
frame participants ber/reference
Resveratrol 24 Postmenopausal women 146 Improvement of cerebrovascular  ACTRN1261600067-
months  aged 45 to 85 function 9482p
30d Obese patients 150 Energy metabolism and changes '
in systolic blood pressure
NMN 60d Healthy subjects between 66 Changes in serum NAD/NADH NCT04228640
the ages of 40 and 65 levels and blood pressure
28d Healthy volunteers aged 30 20 Changes in arterial blood pres- NCT04862338
to 60 sure, heart rate, and blood lipids
NR 6 weeks  Healthy middle-aged people 30 Changes in blood pressure NCT02921659
6 weeks  Elderly people with 49 Changes in systolic blood pres-  NCT04112043
hypertension sure and arterial stiffness
3 months Patients with moderate to se- 118 Changes in aortic stiffness and NCT04040959
vere chronic kidney disease arterial blood pressure
NA 1 year Patients with atherosclerosis 71 Changes in carotid artery area NCT0023253
andlow HDL-C (<40 mg/dL) and plaque size
(mean age 65 years)
NAM 48 h Women with early-onset 25 Changes in average blood NCT03419364
preeclampsia pressure

NMN, nicotinamide mononucleotide; NAM, nicotinamide; NR, nicotinamide riboside; NA, nicotinic acid; HDL-C, high density lipo-

protein cholesterol.
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R BRI, R LR I T e S F A DG
LR ML SR RERIE AL . 7R — T BEAL RS I R AT
Fo, iR 53 MR 2 2 P (150 mg/ R) B %
BIFNAIT 30 dJa, E 2P 6 o7 A R AR G 2 R 1
JE R FERRAR: BhAh, R RN E AMPK IE
I SIRT1 M PGC-1a R HIFKRIE, I AL 1Y
GRAARIETE . SR, 59— TR AL 55 P 1
RIS 45 R SR, AR PERIT 4 8 )5 4+
K e W8 B AT ] AT 0 & (1 A B ) R B Y. A,
EER N SUiCRERIEZL G/ 2 VG A i
2, AFE AR AL B (T ) A 4 R
T(W TNF-a. IL-6)7KF, 4 i o S8 A0 i (e 4 AL
P AGEE 23 B H O A A P Bl E Y R
M 36 e T 1 NADH %8014 g 2 54 oK 2403 2 Jik I &
RES R, SEPERRAG, DA ThRERR 4L 0,
4.2 NAD'Hi{E

RKEFFKY, KP4 78 NAD A&, W
NA. NAM. NRAINMN, ] LA IR s AA
MUK NAD /K1,
4.2.1 NR

NR /& NAD [ EZRAM I 2 —, 2 —1
FH Tl R ARG Al N A 25430 77 2w iR
NR 7E I AR I8 DA AR 8 10 77 2082 & 1L NAD”
K, JF BRI R4 21, T @ E
FHW7 B8, Zhou S5 7E O 7 % 6 BB 35 I AR 56 o Kk
B, F1HR NR R0 5] G0 % 20 M () 085, o b A
ERET, A TN RS R B, S5
X HRAHAREL, 2R AFNFENR 6 8 J5 B %
e AR 1 =11 DR S 1 ) 117 € LR e o A N == 7
RRIE R W], M7 NR Af LARRMK CVD KA.
1M, FHAE BT A B 0B SR NR 4 78 R 7E IR R b 176
JT %R . Martens 26/ 78 B 7R, NR AN FIAAE %
HEE NI B SRR, thah, R TRNR
TR AR T 70 22 80 % 55 P ¥ 2 AE 4H i EX - 7K,
HRIFRA E MR kiAo BE ok B 5%
AR, S 7 345 NR (A 2ok, i [ E &0
FU ML (Agence Nationale de la Recherche, ANR) %% B
I H JF T NR FTIE 77 0 g % v 2 2 1) T
PRAREE (T H 95 : ANR-17-CE17-0015). N 7 ¥4k
NR ()% A i 5z 0, — D45 30 44 04 1 0 71
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7 A A ANVE I PR ES B AE AT U, 5 — i
MRHEET ALEFMEENZAE, BESRR
NR AT NUNAD 7K 0K D BEFN 98 5 I B (1) 5%
Wi (T H 2% 5. NCT04528004). J9#7~ NR VAT 3%
B, & 2 W KR E AT R (E g5
NCT03151239.  NCT03432871. NCT03501433.
NCT02835664).
4.2.2 NAM

NAM & NAD & S i fA 2 —, NAM 1] G
XF Sl K o R AL SR R R, RN E AR
SE T Hh A AR 2 1 AR KUY, MR, NAMEA
PrEAALFI BT 28 BE /110, % NAD FE3 5.0 &
i B R L 25 AR G, R NAM AT RE X L 48
BEA WA, 45T NAD FIA T 82 A T7 9 55 PO
WL B —Fh G RIS 7. IRIR b, 7E™ B 2k
W 2 B8 48 A AE 76 IR 995 75 2 B (SARS-CoV-2) L 1 57
RE PR ORI, [ E R, SARS-
CoV-2 JH G2 1 NAD' Y #EBF(SIRT1 A1 PARP), I
HEZ S5HMN R R B; [k, SIRT1AIPARP ]
WO AT RE 4k R M Hh i S NAD RE B [H N
SARS-CoV-2 J& YL it 2 5| J WP W 2 4 LA HAth &
Gu, DRI NAM BT AT LA Rk b 8 et il 2¢ 257
AAERENERMY, X —IEE R, NAM 8t HAh
NAD" HI 44 7] 6 0] 791815 357 7 il 2 I8 3 B 1) -0 L 48
BAEBWMMRFER . A, EEFEENE, A
R, EEYH NS 0.5% NAM 2 5 8K BT IE
RE TR &3 hn, i H 4 7E YA 1% NAM 2
FEORBRAEKZBNE], (HEEEKRAHFTHIN,
DR K NAM S NAD | T 697 1 /% 2tk — 20
T TG AR I 22 A T
4.2.3 NMN

BN AL O 2 E 5 1 IR 78 NMIN AJ DU 2504
w1 ML NAD /K o 38 & P AR BT g1, Liao
LW TR, NMN 26 B4 Ais sl ghif b 48
AR BD 5 il v R A FE A, 28 NMN T gES
g s A 2 OV AR R R R X U A
B AT O AETRE, (R B — SO 5T 3R B 18 sh il
254> I3 ¥ 4R /N BLHFD 5] Y i 55 1 0 LR
Rk, FRATTAE DU NMN 45 24 7] R 3 33 — 2D 3 s LA
X HFD 55 1O lE0s A2 sh APt J1 . SR AT) 75 gk
— BT FORAE X — (R, BATE AR SR B RS
RS IE NIMIN X Co JUE {8 5 PRV AE AR AR 520

SR, % F NAD'E CVD H 1E i B & it
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CVD R %, THENEERENE . 2K
WE AR N, 0 48 = LR Y NAD 7K P 78 I PR T3
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I T 234 A A ALK S 40 i 9 NAD /K2 167
CVD I —M A& a7 k. Rk, VF2IGRRET
WA AE S 5 NAD J AR 1) 5508 B BRI 52
b, X BRI UK A BT IRATEE 47 M T AR NAD AR
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e HIE IR E FEE 78 . s B Rl R 78 0 2
ZAEH], NAD'TE CVD 4 AR A2 248 A e v ok 4%
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