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[Abstract] Background Cryptococcal meningitis (CM) is the most common fungal infection of
central nervous system, caused by Cryptococcus neoformans infection of the meninges. The development
and prognosis of CM depend on the patient’s own immune function to some extent, and are relative to the
imbalance of helper T lymphocyte (Th1/Th2). This study aims to explore the hidden role of the local Th1/
Th2 immune response in the pathophysiological process of CM. Methods The levels of Thl cytokines
interferon-vy (IFN-v), tumor necrosis factor-a (TNF-a) and Th2 cytokine interleukin-10 (IL-10) in the
cerebrospinal fluid (CSF) were detected by enzyme -linked immunosorbent assay (ELISA). CSF cytology
changes were monitored dynamically to understand the outcome status of patients with CM. Results The
levels of IFN-vy and TNF-o in CM patients [(11.17 = 1.50) and (18.74 + 2.97) pg/ml, respectively] were
significantly lower than that in control patients [(17.69 + 2.34) and (28.83 £ 3.55) pg/ml; P =0.000, for all].
However, the levels of IL-10 in CM patients [(43.65 = 10.12) pg/ml] were significantly higher than that in
control patients [(7.80 + 1.30) pg/ml, P=0.000]. The CSF IFN-vy and TNF-« levels in acute phase of CM
patients [(11.17 + 1.50) pg/ml and (18.74 + 2.97) pg/ml, respectively| were significantly lower than that in
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stable phase of CM patients [(17.70 +2.34) and (22.93 + 1.53) pg/ml; P =0.000, for all]. On the other hand,
the levels of IL-10 were significantly higher in the acute phase than that in stable phase [(43.65 + 10.12)
and (22.93 = 7.39) pg/ml, respectively; P=0.000]. The ratios of Th1/Th2 were used to assess the
contribution of Th1/Th2 immunity in acute and stable phase of CM patients. The ratios of IFN-v/IL-10 and

TNF-a/IL-10 measured in acute phase of CM patients were significantly lower than that in control patients

(P=0.000, for all). These ratios in acute phase patients were also significantly lower than that in stable

phase patients (P =0.000, for all). Conclusions In acute phase, the Th2 response is dominant in patients

with CM. However, the immune response shifts towards to Thl response in the stable phase, providing
direct evidence that the imbalance of Th1-Th2 cytokines is related to the pathogenesis of CM.
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Table 1.

and control group

Comparison of CSF indicators between CM group

Item (%Ozggl) (N(;l\gS) Zortvalue P value
TCC 4.00 100.00 -4.755 0.000

[M (P, Pss), x 10%L] (1.50, 7.00)  (24.00, 170.00)

WBC 0.00 30.00 -3.936 0.000

[M (P, P7s), x 10°/L] (0.00, 1.50)  ( 0.00, 98.00)

Protein 0.28 0.56 -4.275 0.000

[M (Pss, P),g/L] 0.21,0.37) ( 0.38, 0.89)

Glucose (v +s, mmol/L)  3.28 £0.42 2.55+1.06 -3.165 0.003

Cl (x5, mmol/L) 123.63+2.70  118.95+6.15 -3.498 0.001

BN %G WBC, white blood cell, 141

T2 MR 2 R S R I 5 R E R VAR B Y
Table 2. Comparison of CSF indicators between acute phase
and stable phase of CM

It Acute Stable Zort Pyal
om (N=25) (N=25) value V¢

TCC 100.00 16.00 1542 0.123

[M (Pss, Ps),x 10°L]  (24.00, 170.00) ( 2.00, 90.00)

WBC 30.00 2.00 -2.556 0011

[M (Pss, Ps),x 10%L]  ( 0.00, 98.00) ( 0.00, 30.00)

Protein 0.56 054024% -1.587 0.112

[M (P, Pss), g/L] (038, 0.89)

Glucose (s, mmol/L)  2.55+1.06 3284120  -3.084 0.005

Cl (% +5, mmol/L) 118.95+6.15 125.20 -3.118  0.002

(122.00, 129.00)#

CM, cryptococcal meningitis , g 3K & 75 6 I % ; TCC, total cell count,

#x +5,#M (P, Prs)o TCC, total cell count, 541 M %4 ; WBC, white blood
cell, F1 2L
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Figure 1 CSF cytology findings of CM patients at different
stages. x 1000  Cryptococci were found in heaps in acute
phase of CM (Panel la). Alcian blue staining Cryptococci
growing was detected in acute phase CSF. Neutrophils were the
main  background inflammatory cells (Panel 1b). MGG
staining  The number of Cryptococci decreased dramatically in
stable phase (Panel 1c). Alcian blue staining  Cryptococcal
phagocytes were seen (Panel 1d). MGG staining Lymphocytes
were the main background inflammatory cells (Panel le). MGG
staining

Wl 15 1 T AR A 6 11 o A VRHT B B R TR 5 H
AL EBAEIR TR 11 ~35 d, P31 21 d, I L™
B BT B 25036 97 5 2 20 d B TR B Bk T 0 H R BH
WD AR 3 5 = R AN M TR
Ho gy 22 19136 97 1 B 5 b PR 20 A EE 91 0 ~ 0.90
L B R 012, 3697 IS BE R 0 ~ 070 6r B 51 oy
0.0l IGIFTHI G Z R AR E X (Z=-3.323,P=

0.001) 5 Ik E% 200 At A0 BALAZ 40 it Hb (51 4 1) 1F 3 {63 [l
(E 1)

2. ki VK Th1 A1 Th2 4 s H 7 Rk A8 46 5XF
HECZEAH B, A ASE 2 2 A6 2 ki 6V Thil 40 i B TFN-y
FITNF-a 7K F FEAK . Th2 40 8 R F 1L-10 K 7+ 5
HESAGI¥EX(P<0.05,%3) . 5arkm
Lo, 2P FLRE 25 IR T B RCE W, IR R 41 B A K



. 684 - o E A2 G 2 2014 4E 8 H 55 14 4555 8 MW

Chin J Contemp Neurol Neurosurg, August 2014, Vol. 14, No. 8

R3S AL X T2 R0 I A I TR T R S AR Y

R MRS A R SIS AR D A L PR K
M (R + 5, pg/ml)

Table 4. Comparison of levels of CSF cytokines between
acute phase and stable phase of CM (x s, pg/ml)

e (% £5, pg/ml)
Table 3. Comparison of levels of CSF cytokines between
CM group and control group (x +s, pg/ml)
Group N IFN-vy TNF-a 1L-10
Control 25 17.69 +2.34 28.83 +£3.55 7.80+ 1.30
CM 25 11.17+1.50 18.74 +2.97 43.65+10.12
t value -11.246 -10.447 16.847
P value 0.000 0.000 0.000

CM, cryptococcal meningitis, et BR B 1 i 5 % 5 IFN -, interferon-vy ,
TP E-y; TNF-a, tumor necrosis factor-a, R R IE I F- a5 1L-10,
interleukin-10, F1 4 i1/ % -10

RS5O S X B ZH O I E U Th/Th2 FLAELY

A (k=)

Table 5. Comparison of ratios of Thl - Th2 cytokines
between CM group and control group (x %)

Group N IFN-vy TNF-a 1L-10
Acute 25 11.17 +1.50 18.74 +2.97 43.65+10.12
Stable 25 17.70 +2.34 2288 1158 2293+ 17.39
t value -22.182 -2.136 22.069
P value 0.000 0.000 0.000

IFN-v , interferon-y, T3 2 -y ; TNF-a, tumor necrosis factor-a, I8
WRBEIH F-a; 1L-10, interleukin-10, F A A % -10

6 i 0 S8 A E TS AR I H B Th1/Th2 L
HIHEEL (v £ 5)
Table 6. Comparison of ratios of Thl - Th2 cytokines

between acute phase and stable phase of CM (x £5)

Group N IFN-vy/IL-10 TNF-a/IL-10
Control 25 1.81+0.36 3.84+1.02
CM 25 0.28+0.11 0.47 +1.90
t value -19.655 -15.635

P value 0.000 0.000

CM., cryptococcal meningitis , B BR B P i i 4 5 IFN-+y , interferon-y,
q:ﬂl‘:?sf—‘y s TNF-a, tumor necrosis factor-a, I 984 R K F -5 IL- 10,
interleukin-10, F 414 % -10

Group N IFN-v/IL-10 TNF-o/IL-10
Acute 25 0.28+0.11 0.47 +1.90
Stable 25 0.88+0.38 2.51+1.15
t value -10.209 -9.991
P value 0.000 0.000

IFN-v ,interferon-y, T3 2 -y ; TNF-a, tumor necrosis factor-a, JJf 8
WRHEIH F-a; IL-10, interleukin-10, F1 4B %-10
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