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Abstract

Serial changes in lymphocyte subsets were analyzed in 37 patients with acute myocardial infarction
(AMI), in 2 patients with postmyocardial infarction syndrome (PMIS), and in healthy subjects (control
group) using two-color flow cytometry to investigate cellular immunity after AMI and PMIS.

Peripheral blood lymphocyte subsets were measured on admission and at weeks 2, 4, 8, and 16 after the
onset of AMI. The white blood cell count was significantly higher on admission and at week 2 in the AMI
group compared with the control group. The percentage of CD4-positive helper T cells was significantly
higher on admission and at weeks 2 and 4 in the AMI group compared with the control group, and the
percentage of CD8-positive suppressor T cells was significantly lower in the AMI group at week 2 than in
the control group. The ratio of helper-to-suppressor T cells peaked 2 weeks after the AMI and then de-
creased gradually. There were no significant changes in the CD4/CD8 ratio, the percentage of cytotoxic T
cells, or the percentage of inducer T cells, throughout the observation period. There were no significant
differences in the percentage of T cells, B cells, CD4-positive T cells, CD8-positive T cells, and natural
killer cells between AMI patients and control subjects. The percentage of activated CD4- and CD8-posi-
tive cells was higher in the AMI group at weeks 4 and 8 than in the control group. There was no significant
correlation between changes in lymphocyte subsets and infarct size.

The percentage of activated CD8-positive cells was consistently higher in the PMIS group compared
with the control and AMI groups. The percentage of cytotoxic T cells in one of the PMIS patients was
significantly higher than in the AMI group. There were no significant differences in the proportions of
other subsets between PMIS and AMI patients.

The changes in lymphocyte subsets observed in patients with AMI suggested that immunological com-
petence was enhanced in these patients. Abnormalities in humoral immunity, such as the appearance of
anticardiac antibody, have been observed in patients with PMIS. Our results suggest that PMIS is also
associated with changes in cellular immunity.
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Table 1 Functional lymphocyte subsets

Antigen Function
Leud™ Leul2~ T
Leud™ Leul2™ B
Leu2a™ LeulS5* Suppressor T
Leu2a* Leul5~ Cytotoxic T
Leu3a™ Leu8* Inducer T
Leu3a* Leu8~ Helper T
Leu7* Leull~ Natural killer (+)
Leu7* Leull™ Natural killer (+ +)
Leu7” Leull™ Natural killer (+ + +)
Leu2a* HLA-DR™ Activated CD8
Leu3a* HLA-DR* Activated CD4

&) THIE L, Shell 5'9 DHET ICK # Bl L THEE
A XDOIEL L7

2) RIMEEL, Y/ ERE

HImERE X ARBERE, AMI ZfEf% 2,4, 8 BL U168
ICERMLL, BEMLETHEIZE L. UV 3B BmEk
B2 UG EOREEZFE L TEB L.

) DBy TRy b

AEEIE LY »8BkY 7ty FDIEE % Table 1
IZRT. FFa270FT7— (NK) MITREIREOE
WD IEHEEERNCEREE (1), BFE (++), M (++
)2 L. £ L 7zPiikid Becton Dickinson &
DLleu ) —XHETHAH. LLTIC) Y28 kH7Ey
FOREFERBRD.

ABEEE, AMI BER 2, 4,8 BL U 16 BOREAZEE
¥ |2 heparine IIERML L /-1 ¥ %, V) v EAREGAE AR
& (PBS) T 2f5ICHML, S BEWIC LSM solution
(Organon Teknika) % F \> 7= FU B 30 C R AW I B AZ 3R
HEL 72D, B o N KM EEEKE PBS T 3 [k
W L72, WA 2X107ul &5 X 512 PBS 21N
ATCHREL. ZOMBLRER 50w Z fluorescein
isothiocyanate (FITC) ¥ 7-(d phycoerythrin (PE) #Z:#€
Jra—FLHEEBOBO 20 u $OMZ, Kbk
FiCH 30 5ERICS . Z0H%, 5°C DFEHETT
PBS # VT3 M#E# L, # 1 m/ DHIRZEER (g
#1X10/ul) & L, FACStar (Becton Dickinson) IZ & %
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Table 2 Clinical characteristics of patients with AMI

No. Gender Age Infarct ECK (U/)) Forrester _ Catheter Complications
(yrs) sites subsets interventions
1 M 54 Inf — I PTCA
2 M 65 Ant 6,740 1 PTCR
3 M 54 Ant — — —
4 M 54 Ant — I PTCR
5 M 75 Ant 7,231 I —
6 M 66 Ant — 1 PTCR
7 M 47 Inf 9,933 1 PTCR, PTCA
8 M 67 Ant — — —
9 M 72 Ant — — —
10 M 53 Inf 13,514 I —
11 M 59 Inf — — PTCR
12 M 58 Ant 3,094 I PTCR
13 M 48 Post 2,498 I PTCA
14 M 56 Ant 5,137 I PTCR
15 M 57 Inf 5,513 I PTCA
16 M 68 Ant 1,775 I PTCA
17 M 60 Inf 3,116 II PTCR
18 F 73 Inf — v — Shock, VF
19 M 56 Inf 5,541 I PTCA
20 M 68 Ant — I PTCA
21 M 47 Inf 6,211 I PTCR, PTCA
22 M 60 Ant 7,332 I PTCA
23 F 43 Inf 1,258 111 PTCR, PTCA
24 F 69 Ant — I PTCA
25 F 56 Inf — I PTCA
26 M 44 Ant — — PTCR, PTCA
27 M 60 Ant — I PTCA
28 M 59 Ant 1,814 I PTCA
29 M 49 Ant 751 I PTCA
30 M 55 Ant 1,737 I PTCA
31 M 76 Ant 4,549 I PTCA
32 M 62 Inf — I PTCA
33 M 59 Ant 4,560 v PTCA Shock
34 F 59 Ant 2,139 I PTCA
35 F 61 Inf 7,298 I PTCR, PTCA
36 M 54 Inf 2,339 I PTCR, PTCA
37 M 61 Ant — III PTCR, PTCA

AMI=acute myocardial infarction; CK=creatine kinase; M=male; F=female; Ant=anteroseptal or anterolateral; Inf=inferior; Post
=posterior; PTCA =percutaneous transluminal coronary angioplasty; PTCR=percutaneous transluminal coronary recanalization; VF=ven-
tricular fibrillation.

2AT—OMeERL. UEO—EDOEERREIIIR AEEOHER p<0.05 & L7z, %8, HEEIZTFY
Mo 6 BEELPICRT L7z, +IEERZETRL .
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Smirnov DHRE, HERKOKRELY RETERL . HIOESIEIIETEE G b, L#EFEEL ST) 22
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Table 3 White blood cells and lymphocytes in patients with AMI and control subjects

C Patient group (weeks after AMI)
A 4 8 16
WBC (/ul) 5,708+1,035 14,442+4,661*'  7,434+1,732% 5,883+1,524 5,693+1,035 5,730%+1,035
Lymph (/ul) 1,867 547 1,630+ 846 2,201£1,623 1,943+ 601 1,903+ 558 1,817 528

*A vsC, 2, 4, 8 and 16 weeks, p<0.05, respectively;
standard deviation (SD).

C=control group; A =on admission; WBC =white blood cells;

*22 weeks vs C, 4, 8 and 16 weeks, p<0.05, respectively. Values are expressed as mean*

Lymph =lymphocytes. Other abbreviation as in Table 2.

Tabled4 T, B, CD4- and CD8-positive cells, and CD4/CDS8 ratio in patients with AMI and control subjects

C Patient group (weeks after AMI)
A 2 4 8 16
T (%) 62.56t13.97 55.34+13.94 64.32+13.25 67.00£12.19%! 55.271£12.94 55.95+13.09
B (%) 12.45+ 5.94 16.50% 6.37%* 11.69% 6.87** 997+ 4.29 8.37% 4.07 10.01x 4.07
CD4-positive (%) 36.04+14.25 32,14+ 12.46% 41.04+£12.78 39.22+13.90 32.54+11.58 33.37+£14.57
CD8-positive (%) 19.20+ 8.95 1645+ 7.47 1693+ 8.65 19.73+ 7.69 20.54% 8.74 17.94+ 8.49
CD4/CD8 ratio 2.84+ 2.66 249+ 1.98 336+ 2.79 2.28* 1.14 1.86+ 1.09 2,18+ 1.23

*14 weeks vs A and 8 weeks, p<0.05, respectively;
respectively;
Abbreviations as in Tables 2, 3.
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*2A vs 2, 4, 8 and 16 weeks, p<0.05, respectively;
*4A vs 2 weeks, p<0.05. Values are expressed as mean+SD.

*32 weeks vs 4, 8 and 16 weeks, p<0.05,
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Table 5 Helper, inducer, suppressor, cytotoxic T cells, and H/S ratio in patients with AMI and control subjects

C Patient group (weeks after AMI)
A 2 4 8 16
Helper T (%) 5.59+ 3.30 9.13+ 7.20% 9.72+ 5.77% 8.55+ 4.69% 691t 324 6.26+ 3.85
Inducer T (%) 30.44+14.69 23.01+11.20% 31.32+11.87 30.67+32.20 25.63+11.93 27.11%+13.30
Suppressor T (%) 6.61+ 4.43 6.46+ 3.94 4,59+ 2.48* 5.78+ 2.68 6.87+3.30 690t 3.77
Cytotoxic (%) 12.59+ 7.60 9.98+ 5.82 12.34+ 8.85 13.94% 7.57 13.67+ 7.93 11.04x 7.41
H/S ratio 1.54%+ 1.84 2.08% 1.78 3.08+ 2.79%¢ 212+ 1.87 149+ 1.41 1.20+ 1.03

*1A vs C, p<0.05;
C, 4, 8 and 16 weeks, p<0.05, respectively;

*2) weeks vs C, 8 and 16 weeks, p<0.05, respectively;
*62 weeks vs C, 8 weeks and 16 weeks, p<0.03, respectively. Values are expressed as mean+SD.

*34 weeks vs C, p<0.05; **A vs 2 weeks, p<0.05; *°2 weeks vs

H/S=helper T cells/suppressor T cells. Other abbreviations as in Tables 2, 3.
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%<, BEBIEETLEEIL L H o 72 (Table 6).

9) ;&1L CD4 - CDS fFiE#mAaLE
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Fig. 1 Serial changes in the H/S ratio in patients with AMI

*p<0.05.
Abbreviations as in Tables 2, 3, 5.
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Table 6 Natural killer cells and activated CD4- and CD8-positive cells in patients with AMI and control subjects

C Patient group (weeks after AMI)
A 2 4 8 16
NK (+) (%) 14.77£9.86 13.66+6.54 13.61+7.56 16.49+7.21 21.78+8.94%! 14.22+5.43
NK (++) (%) 7.10+£5.89 6.73+5.05 4.62+3.00 5.71+4.26 7.21£4.96 11.01 +6.38*2
NK (+++) (%) 4.34+2.71 3.59+2.02 3.68+1.96 3.99+2.34 454+2.14 4.21%2.19
CD4* HLA-DR™* (%) 2.67+1.47 242+1.78 3.25+2.05 3,98+2.13%3 4.331+2.28%4 2.69+1.79
CD8* HLA-DR* (%) 4.75+£3.20 3.66+2.74 521375 7.29+4.38%5 7.711£2.97%6 4.80%+2.50

*!8 weeks vs 2 weeks, p<0.05;

*216 weeks vs 2 and 4 weeks, p<0.05, respectively; **4 weeks vs C and A, p<0.05, respectively; **8 weeks

vs C and 4 weeks, p<0.05, respectively; *34 weeks vs C and A, p<0.05, respectively; *8 weeks vs C and A, p<0.05, respectively. Values are
expressed as mean * SD. NK =natural killer cells. Other abbreviations as in Tables 2, 3.
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Fig.2 Serial changes in the percentage of activated CD8-positive
cells in patients with AMI and postmyocardial infarction syn-
drome

O : activated CD8-positive cellsin AMI; B : postmyocardi-
al infarction syndrome : case 1; A : case 2.

*p<0.05.

Abbreviations as in Tables 2, 3.

fatt 2B = 2 LA, CD4/CD8 A EEIET L&k
ELTWAS., 72 35K e BHMRILEZFEROLE)
ERSholzh, NKIEHIEIRER 1,78 X U28H
TETLTW/ W), SHIZEESE1 HTHOCDE
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DOHBEPED LN L TWA, Kuroki 51329 L7
RFEREDOEAEL LTAMLRAICERLTWANDT
HAHH)EHALTVWEY, ZOMMoFHE,LL L, Fik
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Fig. 3 Serial changes in cytotoxic T cells in patients with AMI and
postmyocardial infarction syndrome

Percentage of cytotoxic T cells in case 2 with postmyocardial
infarction syndrome was significantly higher than in AMI pa-
tients.

O: cytotoxic T cellsin AMI; [O: postmyocardial infarction
syndrome : case 1; A : case2.

Abbreviations as in Tables 2, 3.
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ESLoTHRESINEDTIERL, BAORFIZE
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DEBENEZLERELTVA,
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