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Abstract (J. Kor. Oral Maxillofac. Surg. 2003;29:108-115)
THE IMMUNE SUPPRESSIVE EFFECT FROM THE STRESS OF

MAXILLOFACIAL OPERATIONS

Soung-Min Kim, Suk-Keun Lee*

Department of Oral & Maxillofacial Surgery, Department of Oral Pathology*,

Research Institute of Oral Science
College of Dentistry, Kangnung National University

Suppression of cellular immunity is the host responses to surgical stress. When the body is exposed to surgical stress, decreased
immunocyte function is one of the surgical stress-induced biologic responses. In all patients exposed to the surgical stress, peripheral
blood lymphocyte numbers and function were suppressed until at least 2 weeks postoperatively. This immunosuppression was mainly
due to a decrease of helper-inducer T cells, cytotoxic T cells, natural killer cells, and an increase of suppressor T cells. The blood levels
of interleukin-6(IL-6) cytokine increase in response to surgical stress and cause an increase of so-called acute phase reactants, including
C-reactive protein(CRP). In the previously damaged patients group, expected to early stress expose, immunosuppression was more

developed than other normal groups.

Cellular immunosuppression by surgical stress was mainly due to an increase of lymphocyte subsets that depress cellular immunity
coupled with a decrease of the subsets that promote it. Overproduction of CRP in response to surgical stress may play an important
role in the development of immunosuppression.
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Table 1.
Group A B C
No. of Patient 12 14 15
Mean Age 26 (20-34) 30 (23-52) 44 (25-57)
Ratio(M/F) 57 10:4 1233
Maximun Op. time 4hr 30m 4hr 3hr

1. Patients of B group were operated within 2 days after trauma.
2. All groups were treated with similar methods(nasotracheal intubation,
hospitalization periods, etc.).

o=

ToHH Hofo] ££0] LY MEHAY Aol Ojx

rr
0Q
00l

YFHE FFEY B4 Do) YE4E S, Y
ol g 3 -2 (peripheral blood lymphocytes, PBLs), & % (serum), &
(plasma) 5= gtk Y F LTS o] &3] HEE, F
A3+ (neutrophil), T8 5-(monocyte), & 4+--(eosinophil) 2 & 4H
(basophil) =& 7}z A 24 (/mm3) 0.2 ¥4 st th(Automated
Hematology Analyser MAXM, Coulter Co.).

Enzyme-linked immunosorbent assay &4 Z & o] &3t
ELISA(Enzyme-Linked Immunosorbent Assay)”7|H-& =3l TNF-a 9}
IL68} 728 Ato] E 71l (cytoking) ] ) & =4 SFTHNTNF-a ELISA
kit, OCT inc. / OPTEIA hIL-6 ELISA Kit, BD Co. / EL312e BIO-
KINETICS READER, BIO-TEK Co.).

CRPS] 3 F84 SHAZL o] Ga) A F4 NS5 4 (acute
phase reactants, APR)dl] 3l 35} CRP(C-reactive protein)S # 22|
(g/dl) o 2 =4 FTHREPLY, Olympus Co.).

FACS Analysis mitogeno]] tf 8t T = Wk-So| &= T 217}
wotst NEF S7HE 343, olF AXE 19 2 d s
olA) &t thekst BEE 31| (monoclonal antibody)E ©]&-3}o
CD3, CD4 ¥ CD8 z}7}-& &4 3} (Monoclonal Antibodies CD4
FITC/CD8 PE/CD3 PE-CY5, OptiClone Co.), CD56&7% g &3 NK
celle] &4 EA % FACS 71 & &&3t9 &4 ¢tH(CD3-
FITC/CD56-PE, IMMUNOTECH Co.) (FACSCalibur FACS, BD Co.)

Statistical Analysis &= 2 3} X = 42| (£SEM)E $H4H3s)
AL, U3ke] ELISA 7192 23514 Ajgate] HAAE FotA e
™, 243} o] FACSIEA & 24 33] o] Ald)stsith ek, 7 - 7¢
o] EAA §9A AA= SPSS, TM Version 10.0 2 13 9
Mann-Whitney U-test 2 Student t testS- ©]-2-3}93 2, p-value+= 0.05
Wk 2 Aus g

. Results

1. Evaluation of PBLs(peripheral blood lymphocytes) count(Fig. 1 -
6)

2. Quantitative comparison between IL-6 and TNF-« after different
maxillofacial operations (OD sso(Fig. 7, 8)

3. Postoperative change of C-Reactive Protein(Fig. 9)

4. Quantitative comparison between CD3, CD4 and CD8
(OptiClone, CD4-FITC/CD8-PE/CD3-PE-Cy5)
Comparative increase of CD8-PE (B group, postoperative 1hour)
(Fig. 10)
Comparative increase of CD3-PE-Cy5 (A group, postoperative
2days) (Fig. 11)

5. Evaluation of NK cell from the CD56 analysis(I0Test, CD3-
FITC/CD56-PE) (Fig. 12)

109



LHT8IX| 2003;29:108-115

Corpminnn ol WD swban

Corprizns of Houfreobl musmb=m

T
FLTTT
T a1 . Wi
U E
11 il == I". -
TRRAR __+£ : 3 .‘.
L111] ‘
| ]
o
‘J" J:pp ;I" l‘*‘ "."‘r 'l"\r l."v’
Fig. 1.
C rane o § e
Inm -
[ERE
moe |—
- H':.:- .T-".\. FJ —_'
g mm - \.‘ | e &
! T %53 4 3l
L0 F:-:*——J
(1] -
|
I . TR R
't'P !"' # *; 1:. ..-\. “J
Fig. 3.
Coarnpidssied 0l Edsinn sl s b
=0
i i:,
]| "I'-,
=t h‘tl i Ee
N r -
gl NP A [ |=n
- l'- N, " _I'I x =
(1] ] b - g
+ -\._ [ g
1 _ﬂ-—%‘- 2 ]
, .
i o ] =
EF J},"‘- i i‘ﬁ. *;.. - .FJ'
Fig.5.
L& i
8 ]
il i
] Iy
o ! .-"'r- 1 H::"'
£ s <
= — - -
Ol ¥ r aRe;
3 . b
] F—
[l
i *
FFFAFES T
Fig.7.

110

5]
]
_ sy l _1'_
-: (L5 ] — I i {'ll:':"x \"'\.' ::
g 10 fd-’.r ';"'- AN | bee
i i I
R 1 I e T AN b
i —t—
I T S
Fig. 2.
Compaineany o Boesode neméms
IREi
(] ,."'*".
= 1o | 7 "n, —-
e B ¥ e (N A sy
(3] : _F:ﬂ-ﬁ_tf I&
_— .
bl 1} et ™|
(] l
¥ [
.'J:' ; & 1!‘- o ‘-\? 'Fu#
Fig. 4.
Comparizene ol T ophl numsbene
i
w I
1 1
o I
S o s
E / iy T~
= F17] -||I f“ﬂ I'I T-Ir:ﬂ* ==
T P P i [
o I‘.'__.-"" ol 1
B _.:-'
o
"ﬂ?‘ ﬁ ":P l.'FL “Jf 'l."%!Il ".,F
Fig. 6.
INF—x levela
™
: 4
[ L) . ¥ —
-\___‘__ ’-' . g
B 1-._'1:.‘:_1;;.._,_;:,"" =4
S

lﬁf.fﬂfﬂ1fﬂ‘lﬂ?‘fj

Fig. 8.




2ropotel gioie] #50| ALY MELS S0l DIFE

Coivini o i C-Fasad g Sodem vl

_F.
ey
[ - b
¥ o T ] Y
I -
: Fa Vo e
il — e '.I |:|
< T8
- A b
s -3

D15 nga

Diadiria IS 08

FE
L ] EIII“HI:IIWHH

I II.I I_l.l_._lhl!:_l " .I-

i 40 KO 0
=M

Fig. 10.

FE

;““’. Mo P rebor

2118 454

] .iil A0 W0 B0 1000
[

E.: L=1d@30 E_, | b_:ll E ’ PR E; M=l 31
B: B! g3 B:
!E_: i 3 E.
34 uf uf &
- ;J:' ¥ "':I E: E‘.
g i ; e Epi et L
e S e i
ML ol P £y
Fig. 11.
: e
2 §:
k) i
3 e
!' Ef_u
£ E:ﬁ_
k-3 .!
T
FITE

111



LHTSIX| 2003,29:108-115

IV. Discussion
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Z A A (potential mediators) 2] & &S 3}
M AEH A iEllOﬂ o3 T4 %Ev_@] 3HEH
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2 /\EHV\E W A IS4 Apo] E7FoI(inflammatory
cytokine) = ©] ¥ 37, & 2 4 3 (monocyte) 2 ) 2] 4] 3
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olo] IL-1o] v} TNF 55 A o] S7}atAl Ht. o] 2] gk Alo| E7}
o1 S o] 7hA| % (hepatocyte) S #}=3}ed IAP(immunosuppressive
acidic protein), CRP(C-reactive protein)9} 72 HAJuH-2-& 2 (acute
phase reactants) A A4 kA = =4, Al43 A4 hypothalamo-pitu-
itary-adrenal axis<} X}%/\L%‘ﬁ] of Z+&3}o] CRF(corticotropin-
releasing factor), ACTH, T E]Z, 7}e] Zo}w) 52 #1317 Hrh.
o] E-1)% adrenal cortlcoster0|ds9Jr FASER o] oY
APl B S BASAAN THE 2345 28 st Hrpen.

CD+helper T A3 (Th Al )= Ato]|EFFQ AA Al ule}
ThO, Thl, TR2 A ¥ S0 2 B5F 34 ==, ThL Al X 2 Th2 A %
= ThoH £ 23 Hi}f& A% THZE, ThIMZE IL-2,
Interferon-y, TNF-a,8 5-& £H g0 24 A HAA L 7147
= ub, Th2H L& IL-4,5,6,10, 138 AJAIsHO 24 BA| £ 9] 34
YA st "ok whebal, of | ThI/Th2A X 43 o] 334
FA O Fasty o SEFo|Lt Ab]EFRY o ol F=
ZHAT Sl A A7 3 uhe) o] FEE Fol o AEHY
22 Frhi| o] ThH 284318 F3AIA 6‘%1]5“* = %o
EA AT AE 5ol tig A9 w7 S FRAA H
=), yhel] ThINZ& S L7 as o HIE 949 i
£ FutslA F™ A TA 2 (suppressor T cells)=+= =718l A IL-
4,10 & 717 0 2 @o] En) o}ﬂ] At &, =719 14,10 5
o] A EFRIE ThA] TR 2 E SAEE AAlRHA AFA 2
EAZHYE] AL BEE ELﬂl S| o,

2 B Ao A= ZHzF ThiM X 2 Th2A) £ 9] surface marker
ZA TNFa 2 IL65 o] &3], A3 204 HolXo] A+
EFo M a3 A7 52X 7 ojyo) L6 o] Z7t &) #
Zem YA A OB FeF o F FHA7HA| STtsitt e F o
EAFE Tadhe A4S B ZHE T ¢ SEE 2]
IR HEo]l TR A X8 &4 A7t AR AL A4S + A
Atk gk TNF-a 24%“‘% o t vt o] A3 Hole &

3] A gl Cgroupoll A& &5 aHF Aol A £ Hls) A4
g A fAte] AE Y ‘}iﬂ% B group°ﬂ*1“ A A= B2
ou ARG 712 |9 i 71Q1E Ao E AR H I
EE ThIAx 2 Th2a| Zol| theh 2142 marker= o}2 74|

G2 A A BT ek BFH g Ao £l So o3
gpuk Zlo] ukao|L}, CD3H/CDA+ 2 CD8+ 5¢) A&7 54
3 o] AztaT 23 fold ok AdRA wolsda
F 98 AeR ArHY
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marker2] 7 24 £ o] A= CD3+(pan T) A £
U} CD4+(helper/inducer T) Al £& &3 02 7 4dE S
Ho|u}, Blth & CD8+(supprssor/cytotoxic T) A &= FaF3
Z7hete AL HolA "tk o)= dukzl o g Azte 4 9
AEZAAA A A Ao ola| e & e, of4 & A
= 7 H A = Fd e A3 A kg Folth
2k Akl A E(NK cells, Natural Killer cells)= 52 Z9Fdtd] o]
U g Moo A HY BFHE Kol AXE 53] A
97 (innate immune system)©] 2 JE 0= 44 Utk A
& NK A ol 4] o 772 CD56 markerg Z& st o] g
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T &34 84 E(oytolytic activity) B =S ZH sl 730 Hth
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HEE Fo4 U 2 AFEA FRo, I G4 st
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& W B groupell A Btk 27]e A& 7] A4

Sl o A% _H‘_g'__ _/F_ olgig]_me)_
FACS(S- A ZAZ7))= AAF LA 2 7)o A% (>1,000
cells/sec)01 o) 8k A &3 AMo] Vs 1 A= A A E
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BE 2 214 A3 Bajel B0 Q957 o 23
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Ao R {843 AF4E IS F e FHE HAHCER o
&l HOMW o] &= e vkst &EFE A (monoclonal
antibody)E& o] &3 =1 FA M, A 2] DNAGHS =4
= A FQ“I‘ 14, B4 8 T (reticulocyte) = 574, T
% SolA fr&st AHER T
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CRPE H| 502l HAAAIG L 2N FE AA}F E4(can-
cer ascites)ol| A #25 = IAP7} F 4 743 AEste Sotete
Aol whetod, o 4 S A A A Gl A EH]E =
ARoF 4 P2, Pneumococcal A 34 ] C-polysaccha-
fideo] 2 Bl Gl AR HS WE v Qid 53, A2
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o] 27k 19w Srpem,

oA Sggk wpet o] Ak FAdNSEARA ] E CRP
T NI EE SASAAA o8 3 2E 4 = (adhesion
molecules), Al £ & & E(intercellular adhesion molecule-1),
selectins, chemokine, &34 %, chemotactic protein-1 & =& A 7]
Al =™ A 1164 endothelin-1l 59] B S 2R A A2 84
A7 AL S B,

B AT A AAADAR) 50l CRP Ao whate] 7
23k AL Bolg 4= 9low, Wk AER O 7 Fhy Zo}ul,
TEE Y e BARATEE S| @3 WA RP 50| 9
34 2E# 20 U3 AEW7)15S AT S 7}
H(zzs)o ;}o gk 4= o]gi];]_

579 715 B o) FAMY $EATF A A
WE 1A E A AR AR, S8 458
AFE L5 AP EFRI3E Avso) JS AT o) Astel] &
;]_.‘: 710 i oliq z% 011—4.2772&

_L‘N_‘

2 fob o

—_

WA FAZA EAT19 IL-6
= ah27t A
i}, o]yt

L

113



LHTSIX| 2003,29:108-115

SARE 5 AR 7 AR dRe Y AANEY A
7F A7) kol o4 e AFde EE3] oH i

uEtA QA AEY 2o wkgsts WA 7| o oY
273 AA, W] AAF BEA o AgatA Hn FAl9d
2R Aol B, FAMEED 53 2e YR sEg
o 4% Aol Bels) A 4% ol @ WA @
SN FeEToY FEF I TS XY A, do]
7t 7150} 3] o fof] AF A GAFS v TR S
0] A4 5 Ak

upR o 2 7]sof & HOo g A Yo o FIE 93}
2 ol o8l 32 (homeostasis)o] 4] H 2= whg-ol 31o]
A B3] AL]xoPo]ur 2] 737 (gastrointestinal tract) 7} 7174 o W18}

A=dl, o= AF HH(Gl musosa)e] 1
S22 93 F42 0 A E
FAE 72 715S B
3, F 8RN A 72 A 9
o] ¥ = SIRS(systemic immune response syndrome)o| 1}
MOFS(multiple organ failure syndrome) T &% Fy=o] A7)
oo 2% 4E F9ste AR BRI HY vk o]& 93
Z ~Eg 20 9sl] Mol A U5 A (endotoxin) £ (shock) A
gjj o] A1 2] PAF(platelet activating factor)ell 2]al] TNF -4z} €3] o]
Fohz A (upregulation)® © 24 TNFAJAto] A5 7 IL-63F 7
& Ao EFhelo] Eu)slo] FANSEA) Yabg fraA B
)59 AatE 2 e WEoR Ao 47 4 A
14,29)
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1 1 7+ (lumen)ol| A A AR = free
radicalse] & &o] o] 7+& Yol A 83t AT 713k,
o] & &} free radicalse] F+ <12 XOR(Xanthine omdoreductase)i
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