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The Changes of Cell Mediated Immunity Correlated with Severity of Head Injury
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Severe head injury results in the suppression of cellular immunity associated with d dys-
functioning of effector lymphocytes, such as helper T cells(CD4) ( and cytotoxic T cells(CD8).
Despite progress in the management of increased intracranial pressure following head injury, in-
fection remains the most common complication and the primary cause of prolonged hos-
pitalization and death.

This study attempts to assess the cellular immune function following head injury according
to the degree of severity, and to establish the clinically available parameters of cell mediated im-
mune(CMJ) function, which can then be used for coherent prediction of infection risk.
Eighteem head injury patients without severe systemic injury, who divided into three subgroups
depending on the scverity of head injury, were estimated with the use of CMI multitest kit
(Merieux Institute, France) to test delayed-type hypersensitivity (DTH) and enumerated the cir-
culating lymphocyte subpopulation(pan T-cell marker CD3 helper T cell marker CD4, cy-
totoxic T cell marker CD8 and B-cell marker CD19) on the 1st,7th,and 21th day of injury. Pa-
tents were monitored for evidence of infection for this period.

Fourteen patients had no reaction to any antgens of the DTH skin test(anergy) and the re-
maining four patients had also some degree of anergy. Seven patients became infected and all
of them were anergic. There were significant decrease of circulating effector T lymphocytes,
both CD4-positive and CD8-positive cells, within 24 hours of injury in the mild as well as the
moderate and severe head injury group. CD4-positive cells were nearly completely recovered by
the 7th day of injury. CD8-positive cells had sustained significant decrease even after 3 weeks
of injury. There was no signififcant change in pan T-cells(CD3-positive cells) and B-cells(CD19-
positdve cells).
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The results suggest that DTH skin test and effector T cell enumeration are both relatively
simple and highly sensitive parameters for monitoring CMI function. Especially, anergy of
DTH skin test can be used for indicator to predict risk of infection. Mild as well as moderate
and severe head injuries may result in the suppresion of cellular immunity associated with the

dysfunctioning of effector T cell.

KEY WORD : Cell mediated immunity(CMI) - Delayed-type hypersensitivity(DTH) effector T
lymphocyte - Head injury - Infection.
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Table 1. Demographic and clinical characteristics according to the severity of injury.

Subject\Group Mild Moderate Severe
Agelyr)

mean(Yr) 43.3(10-69) 29.2(6-49) 24(7-39)
GCS

mean 13.8(13-14) 9.7(9-11) 7.3(6-8)
Initist Dx.on Admission

AEDH 3> 1* ™
ASDH 1 1

Cbr. Contuion 2 1 1

ICH

Diffuse Injury 3 4
Infections complication 1 2 4
Pneumonia 1* 4*
Meningitis 1 1

* : number of sepsis, * : number of operative treatment

AEDH indicates acute epidural hematoma : ASDH,acute subdural hematoma :
Chr,cerebral ; ICH,intracerebral hematoma : and GCS,glasgow coma scale. Number of each group : 6.
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anti-mouse LG-FITC conjugate(DAKO Japan
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coxon =% AAY, 2 chi-#AF AP L ol &34
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Table 2. Results of delayed type hypersensitivity skin test

oA 531920, non-anergyd #AAME ¥4 P4
7} 1.25 £ 0.96, h=FANME 2.37+1.10(p = 0.02)
fon, F 5HX+ 550+ 4.51mm, EFE 956+
5.35mm(p = 0.08) 2 Z4=Ho] FE&4F 37 2R
A whgo] AY ZAE WHE-E HYo2A HE ufsf
4 wo] AA9 4=(p = 0.001, 0.0001, 0.0001)8} %
E3 (p = 0.009, 0.0002, 0.0002)°) 4 FreJstA A3t
HAou, ZH F7hol frof @t Aol Uit
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anergy ¥8-2 29224 anergy 14313 TdX 2
d 93-S F9EA32 non-anergy 4¥ME 29
P32 TR 9o} anergydd Bl Zgql i@
o ¥& 2548E BA%p =0.07)

3) W ZAAEE AFZAA 18, FEFTUA
28, 53T 42 TR &4 AT} A ma
748 2724 By

2. THIZ % 10H8(T4, TSMIZ) It BMIZ HA}

1) 9 Axo uet +& A Aol A{(Table 3.)
THEE 94 AdUdl ZAdF 944 7494 A 325
£ 272L 2QEd, 353N 94 99 4878+
10.90%2 thZFo) 59.29 + 10.25%0°l Hl3} A& B
H2om(p=004), FE5FTANN 41.30£7.72%(p =
0.0016), 34 36.95+1557%(p = 0.002)& #
o A4S 5got.

TN TE 3% Yo FFTL 28.12+ 8.56%2,
20| 33.14 1 6.33%°1 Hl3 F4E BY2Y §9
AL 99e8(p=10.107), FE5FTINN 241715,
11%(p = 0.005), &4 20.27 +10.42%(p = 0.
004)2 Fo AT HAF 4 7Y A9 3% 5
£ 278 29iFig. 1.

Anergy Non Anergy Control
No.of cases 14 4 20
Mild 3 3
Moderate 6 0
Severe 5 1
No.of positive skin feet 0 1.75 + 0.96" 337 +£107
Sum.of induration 0 5.50 + 4.51% 14.84 + 7.68
No.of infection 7% 0

(1), (2) : values were statistically different compared with control values by p < 0.02 and p < 0.08, respectively.
(3) : statistical significance for infectious risk compared with non anergy group was assumed at p < 0.07 by chi-square

test.
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Table 3. Percentages of circulatory T, T4, T8 and B cell according to the severity of head injury.

Days after head injury

Group Subject
1 days 7 days 21 days
48.78 + 10.90 57.60 + 12.14 63.03 + 618
Mild 1413 + 252 1257 + 1.18 1230 £ 099
(n=6) T4 28.12 + 8.56 3090 £ 6.75 39.28 £ 5.72
T8 16.12 £ 3.58* 20.22 + 5.46* 2090 £ 3.63*
T 4130+ 7.72* 55.17 + 8.98 63.22 + 7.80
Moderate B 13.85 £ 2.09 13.83 £ 2.22 1272+ 194
(n=6) T4 2417 £ 5.11* 3033 £ 4.56 36.15 £ 5.58
T8 1348 + 4.16* 19.77 £ 393 2152 + 4.38*
36.95 + 15.57* 51.88 + 8.67 52.52 + 14.47
Severe B 11.82 + 3.56 11.38 + 2.72 1090 £ 255
(n=6) T4 20.27 + 10.42* 3164 £ 518 3172 £ 990
T8 1212 + 5.14* 16.70 + 3.97* 1768 + 4.72*
59.29 + 10.25
Control B 13.21 + 6.28
(n=4) T4 3314+ 633
T8 3162+ 6.08
* : values that were statistically different(p < 0.01) compared with control values.
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0 t } t & 5 !
0 1 day 7 day 21 day 0 l T ! 1‘
days after head injury 0 1 day 7 day 21 day i

Fig. 1. Percentages of circulatory T4 cell according to the
severity of head inijury.
* : values that were statistically different(p <0.01)
compared with control values.
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0001), 372 13.48+4.16%(p = 0.0001), 35T
12.12+5.14%(p = 0.000) & 2F o 48 23
o 9AF 21YdE REAOZ EEY o} Fofd}
Al 748 A% Hp = 0.004, 0.001, 0.0002) (Fig. 2).
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E days after head injury J

Fig. 2. Percentages of circulatory T8 cell according to the
severity of head inijury.
* : all values were statistically different(p <0.01)
compared with contro! values.
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Table 4. Comparison of T, T4, T8 and B cell between infected and non infected group.

Days after head injury

Group Subject
1 days 7 days 21 days
T 42.02 + 14.49 55.60 + 11.68 6223 + 7.20
Non infection B 1245 + 2.68 1244 + 278 12.06 + 0.90
(n=11) T4 23.98 + 10.06 29.78 £ 6.16 3754 £ 582
T8 14.62 £ 5.02 19.86 + 5.08 20.57 £ 3.93
42.86 + 8.48 5428 + 8.10 55.20 + 14.60
Infection B 1456 + 2.78 12.38 £ 0.86 11.77 £ 301
(n=7) T4 2450 + 5.92 3273 £ 4.2 3234 + 923
T8 1279 + 3.32 1753 £ 4.00 19.10 + 5.23
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