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Effect of Cardiac Nerve Growth Factor in Acute Myocardial Infarction in Human
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ABSTRACT

Background and Objectives: It has been demonstrated that the concentration of plasma nerve growth factor
(NGPF) effects nerve sprouting. In addition, the relationship between plasma NGF concentration and the oc-
currence of ventricular tachyarrhythmia (VT) has been reported in animal models of myocardial infarction (MI).
However, the causal relationship between NGF and VT remains unclear in humans. The aim of the current
study was to determine whether NGF is increased in patients with MIL. In addition, the relationship between the
concentration of plasma NGF and the inducibility of VT was evaluated. Subjects and Methods: We studied 15
patients with stable angina pectoris (SA) and 30 patients with an acute MI (AMI). The patients in the AMI group
were divided into VT occurrence (n=14) and non-VT occurrence groups (n=16). Thirty-four patients suspected
to have VT underwent programmed electrical stimulation (PES) and were divided into an idiopathic VT group
(n=24) and an induced VT with PES {healthy control (C) group; n=10}. Plasma NGF concentrations were meas-
ured by enzyme-linked immunosorbent assay (ELISA). Results: The plasma concentrations of the AMI group were
significantly increased compared to the C group {median (interquartile range), 18.9 (8.7) vs. 10.3 (12.5) pg/mL,
p<0.05} and the patients with SA {18.9 (8.7) vs. 15.1 (6.7) pg/mL, p<0.05}, but not significantly different from
those in the idiopathic VT group {median (interquartile range), 18.9 (8.7) vs. 18.7 (8.5) pg/mL, p=0.89}. There was
no significant difference in the plasma NGF concentrations between the C and SA groups {10.3 (12.5) vs. 15.1 (6.7)
pg/mL, p=0.18}. In the AMI patients, there was no significant difference in the plasma NGF concentrations be-
tween patients with VT and those without VT {18.5 (6.7) vs. 21.2 (10.2) pg/mL, p=0.25}. Conclusion: The plasma
NGF concentrations were increased in patients with an AMI compared to patients with SA and Cs. (Korean Circ
J 2009;39:16-20)
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Al7uolo] AER Atz A4 (merve growth

factor, NGF)& H|5E3}9], insulin—like growth factor (IGF),

leukemia inhibitory factor (LIF), transforming growth
factor—3 (TGF-3), interleukin—1 (IL-1) %< t}oFst 9l
Ago] BIslo] on o] £ NGFE LA AAE] 27
710 ko] WA EFA EF NGFE S7HA171H

o) APl 749 B} Qe A2 el Sl o

ATANSE B4 U244 BAolN B NGFO] %
7]— E]%Z]Q} 2715l NGF7} AAW® (ventricular tachy-
cardia), AAAE (ventricular fibrillation) 52| AlAHA
ulo] WP} ARElo] QXIS StopuAh Bhich
Chat 4

o &

20064 3¥EE 20074 2¥71R] e sty A
of BUFOR Ygslel TAFUZGES ABE WA 5

oAl eFdE HAIE 15T (stable angina pectoris, SA group)

I 54 AZ7A A 30 (AMI group)& E9BIGoH,

o] 2 AMI group°ﬂ/\1 0‘:}%]_7] 7} 50]. xlu_}fjgu_}]lo] uu(lﬁl}\
¢ 149 (AMI with VT group)d} 2HY5}A] &8 167 (AMI
without VT group)®] & groupl& itk &gt 414
HUS oajste] PAENRGE Aol I £AL

Q1%t & programmed electrical stimulatoion (DTU—215,

dot 4o

Bloom Associates Ltd, paclitaxel eluting stent, PES)=
AJ2YEE 347 9] SR} FoflAf AR o] TYSIE 247 (id-
iopathic VT group)d} ¥AY5}A] 92 109 (normal control
group, NC group)< E3I] F 79799 SAE EFHAIZ
o} SAAZHMNY] ATk 305 oA AE Al g%’ Al
ArofA 27 o]Fe] F=olA 1 mm o]4e] STEA A,
18]l troponin I ¥E+= creatinine kinase MB (CK—MB
o) JRaanel 371 % 1A ool WRE WE 4%
2 Aolslslct AARANE AU} AR TS
S A o BAL PESE o AL,

Dong-Hyeon Lee, etal. 17

S ARE /15 122 Sl $ 02 olfeld
o 6% WA B, A A
o A pEST BF
AT B0z Shick

20034 Ul et 58] (ADA)S] k|20l el7lstol,
A2 TR 240l 1) Thae] A F4 (che, TR,
% 5 s A OTA B U B
%7} 200 mg/dL olelAM, 2) L&Al A 2
=7} 126 mg/dL ool AL 3) A% ZAI{P g9 274
%27} 200 mg/dL oA WS G oz Fojagiet ! 1
Fero 2003¢ A|7AF FA|FHE XY (Joint National Com-
mittee, JNC VII) Hilxjo] we} $27|8Q 9 o7&t
o 27} 140 mmHg¥ 90 mmHgs 233HA L A8t
Amgo] ol B Bt RAWEFS 200149
A SYAHE 1S T2 T3 (national cholesterol edu-
cation proram, NCEP)2] A<l 2|& A& 3% (adult treat-
ment panel 111, ATP 11)o]l we} 23 # A7} o)4f 3=
T W4 34T, SN, 220 2EE A 5
£8 EARANOR 2459 A5 ATHIE Fricde
wald 540 oJsf a9t

NC 9 SA group¥} AMI without VT group?] &} |3
= pEuzs 9 WS NS4 A Bolo
2, AMI with VT group< AARAT o] Uk & 71531 w)
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enzyme—hnked immunosorbent assay (ELISA)E £3f 2}
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FASHA A= $Jal SPSS 13,0 (Statistical package for
the social sciences, SPSS Inc, Chicago, IL, USA)& ©]&
sjof W+ BERA (WS)Z TASAL, 2 B A

= A 54292 €% NGF X5 analysis of variance
(ANOVA) testES o]-&sto] W|ustlon, 7} AR dF
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o|-gsto] LAt SAA 12432 pgtel 0.05 H|Tk

E
o o2 Bgint
2

N

% 9% o4 A B TAEUREOIN B4 408
Hel SRt (NC group), P 45 S (SA group),
4 AZEA 3R E (AMI group), PESS &38F EHFA] 4
AlBEAW B2l (idiopathic VT group)2 22 109, 159,

307, 24go|glom, H Ax-L Zkzk 534, 664, 624,
624, Ao G} AA|Sk= vl Z¥2F 90%, 60%, 62%,
60% STt U] FollA Fee ZH2 21 (20%), 2% (13%), 61



18 Plasma NGF Concentration in AMI

(20%), 5% (21p)°Iom, UYL 22t 4 (40%), 99
(60%), 129 (40%), 10 (42%)0|3T}. Ed] 24DL] Eupy
A4 BAW S1x}+L (idiopathic VT group) % Al Eof A
APt FFaE AN A FEAE (Vg oA S4AL
ST +4 9] o%% Ho|= Brugadad$aia 599 Ao
A UrERgth B3 AR A7|ef AR Y A7
Ato]9] A|7taF= AMI with VT group (28 +62A|7H T AMI
without VT group (378 £649A|7H o2 T+ + 7+ {-2J5t 2}
o|& X3t} (p=0.04) (Table 1),

Mty x|z
NC group, SA group, AMI group, idiopathic VT group
oAl Z+ A9 FA A A7 o]AF FE & X R E A0
A G FEULEE, S8R, e AT, 22al A

Fe Ad F% (p=0.42, p=0.39, p=0.60, and p=0.85,

respectively) &} A QAN ZF SR EF AaTE,
e, 94, 4, ¢l % (p=0.51, p=0.26, p=0.67, p=0.36,
and p=0.99, respectively)o|A EA A FoAL Holx] &
Q.

Table 1. Clinical characteristics

A Baax]ofx
sensitivity C—reactive protein (hs—CRP), Z12]1l pro—brain
natriuretic peptide (pro—BNP) =E= 7+ A} Alo]of|A]
o] 7F UA] eEFANE (p=0.36, p=0.75, and p=0.53, re-
spectively), =% creatine phoaphrus kinase (CPK), CK—
MB, 183 Troponin I HE= EAX SR §2514 AMI
group®|A] Z7138190c}h (p<0.001, p=0.04, and p<0.001, re-
spectively) (Table 2).

= lactic dehydrogenase (LDH), highly

&= nerve growth factor

ZF A EF NGF & 719 Hlas Tk
(univariate analysis)ol] 23] ﬁ/\E‘-‘?_Z-lﬂH_,] =18 ) PN 7|
0] AMI group> NC group (18,9 pg/mL vs 10,3 pg/mL,
p<0.05), ¥ SA group (18.9 pg/mL vs 15.1 pg/mL, p<
0.05, respectively)ol] H|3|A] 22} 893t =712 BT},
1|k SA groupI NC group Afo]9] 8% NGF g% o]
= Ho]x] oFtr} (15.1 pg/mL vs 10.3 pg/mL, p=0.18).

AMI ShztoflA] A B f-irof] w2 dF NGFe| &
= H|:o|A+= AMI with VT group®| AMI without VT group

C group SA group AMI group Idiopatic VT group p
N (total 79) 10 15 30 24
Age (years) 53+8 66+ 10 62+12 62+12 0.02
Gender (male, %) 9 (90%) 9 (60%) 23 (77%) 17 (71%) 0.22
DM (%) 2 (20%) 2 (13%) 6 (20%) 65(21%) 0.29
Hypertension (%) 4 (40%) 9 (60%) 12 (40%) 10 (42%) 0.42

C: healthy control, SA: stable angina pectoris, AMI: acute myocardial infarction, VT: ventricular tachyarrhythmia, DM: diabetes mellitus

Table 2. Laboratory findings

C group SA group AMI group Idiopathic VT group p
Lipid profiles (mg/dL)
TC 174+38 172145 156£51 167+41 0.42
Triglycerides 152£85 12673 115+t68 13195 0.39
HDL 39+17 44+ 14 41£13 44112 0.60
LDL 105*29 103 £46 92+49 103 £46 0.85
Electrolytes (mEq/dL)
Na 142+2 141+2 140+4 141+3 0.51
K 41%0.2 44+1.0 4.0£0.7 40+1.2 0.26
Cl 94 +41 98+27 104+4 91£54 0.67
Ca 8.61+0.5 9.0£0.6 8.1£0.8 8.5+0.6 0.36
P 3.4£05 3.4=%05 34=£1.5 34%08 0.99
Cardiac enzymes
LDH (IU/L) 542+592 371£108 1016 £1978 7761235 0.36
CPK (IU/L) 160188 130£63 990+ 1174 190+288 0.00
CK-MB (ng/mL) 14+35 3%2 50£80 1526 0.04
hs-CRP (mg/L) 16.633.6 2.7£33 30.4 £47.0 10.5£25.6 0.75
pro-BNP (pg/mL) 5231934 2631348 3579+£5916 3741454 0.53
Troponin I (ng/mL) 0.6£9.9 0.1%0.1 16.21+12.6 07193 0.00

C: control, SA! stable angina pectoris, AMI: acute myocardial infarction, VT: ventriculat tachyarrhythmia, TC: total cholesterol, HDL: high density
lipoprotein-cholesterol, LDL: low density lipoprotein-cholesterol, LDH: lactic dehydrogenase, CPK: creatine phoaphrus kinase, hs-CRP: highly

sensitivity C-reactive protein, pro-BNP: pro-brain natriuretic peptide
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Fig. 1. Univariate analysis among the study groups. *p<0.05. NGF: nerve growth factor, AMI: acute myocardial infarction, SA: stable angina

pectoris, C: control, VT: ventricular tachyarrhythmia.
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t} (21.2 pg/mL vs, 18,5 pg/mL, p=0.25).

PESS AJgdslo] AlAHEAulo]| golx 24 9] idiopathic
VT group®] NC group®Ett & NGF9 HZ7} G454
S7keke 2ol F=9Iet (18.7 pg/mL vs, 10,3 pg/mL, p<0.05)
(Fig. 1), 3FA9F AMI group®} idiopathic VT groupd}e] &
% NGF s=oA= 93t 2tol& Holx] 9ttt {median
(interquartile range), 18.9 (8.7) pg/mL vs, 18.7 (8.5)
pg/mL, p=0.89},
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] 2 A8 % 44
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T
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A3} A ¢lo] NC group (18,9 pg/mL vs, 10,3 pg/mL, p<
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