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S I » A\ —
B 5 i 4 403 J DA R i () ¥ S B
AR 53 A
PE B AR R SR
WE B8 ENE DS FRR S (CH-MRS) 7EQI05 P B35 (TBI) 5 DA 0 B9 00 8 B2 W R PEA
MG . 7535 : PRI Y TBI S A0 A5 55 2 (mi-TBIZH ) 9 9] . P & TBI 5 P 5 5 % (mo-TBI14H ) 19
5], [ ES) 47 S A X6 B2 10 48], 64T "H-MRS K A5 J5 43 B = 20 XU 5 N- 256K T T4 &R (NAA) LI
(Cho) JILFR (CoOfCIt ik 1 . SR 187 ks R A5 32 (MMSE) AN AR R R N DI REITAN 238 (MoCA ) ik
PN, B = 20 M Re IV a3 AR LU A 2200, A TARDCHE T . 45 5R : mi-TBI4 .mo-TBI
ALY RUMAE 5 NAA/Cr {6 (NAA/(Cho+Cr){E B T g e Xt BB 41 (P<<0.05) , 45l i#F I Cho/Cr {EL 34775 T filt H
X IR (P<0.05) , ZEMi: 25 Cho/Cr{E 25 5+ o4t 1T 2% XL (P>0.05) . mi-TBI4] . mo-TBI 41 MMSE .Mo-
CA P2 B Tdt BE XS B 20 (P<<0.05) . mi-TBIZH # MMSE . MoCA 1435 XU 7 25 NAA/Cr ¥ 5 1E AR5
(P<0.05) , 5 ZE07 B Cho/Cr T& i 3 A 64 (P>0.05) , 5 4703 B Cho/Cr 5 7 AH)E (P<0.05) , 5 XN
L NAA/(Cho+Cr) ¥ 2 1IEAH 56 (P<0.05) . mo-TBI 41 MMSE . MoCA iF-43 34 5 75 ¥ £ NAA/Cr &2 1F 41 ¢
(P<0.05), 547 E NAA/Cr 2 1 AHIE (P<0.05) , 5 3UME S5 Cho/Cr TG B A e (P>0.05) , {H 5 fidt 3
Xt HBZHAH L , Cho/Cr HU(EAE THin a3, 15 38U 2 NAA/(Cho+Cr) Y S IEAH & (P<0.05) . £5if : 'H-MRS
SRS AN SIIEAT BT B0 B VR MO A B2 W TBLS I Ih BERE .
KR A s AR ; RIS
HmESHEE R741; R741.04 ZEKARIRAS A DOI  10.16780/.cnki.sjssgncj.20201181
5| AR B EE, JE IR, I, 2 20T B R 3 S AR RV ST R R 1 S AT 0],
2R 5 IhREE R, 2021, 16(5): 253-257.

Hippocampal Hydrogen Proton Magnetic Resonance Spectroscopy Analysis of Cognitive
Impairment After Traumatic Brain Injury HU Xia', ZHOU Su-jian™, SU Jing’, PENG Hui-ping”. 1.
Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China; 2. a. Department of Rehabilitation,
b. Department of Nerurosugery, The 900th Hospital of Joint Logistic Support Force, PLA, Fuzhou 350025,
China; 3. Fuzong Clinical Medical College of Fujian Medical University, Fuzhou 350025, China

Abstract Objective: To explore value of hippocampal hydrogen proton magnetic resonance spectroscopy
("H-MRS) in diagnosis and evaluation of cognitive impairment after traumatic brain injury (TBI). Methods:
Nine patients with mild post-TBI cognitive impairment (mi-TBI group) and 19 patients with moderate post-TBI
cognitive impairment (mo-TBI group) were enrolled. At the same time, 10 healthy subjects (control group) were
recruited. The concentration of each metabolite in the bilateral hippocampus of the three groups were analyzed
after IH-MRS examination: N-acetylaspartic acid (NAA), choline (Cho), and creatine (Cr). Neurocognitive tests
included the Mini Mental State Scale (MMSE) and Montreal Cognitive Function Assessment Scale (MoCA),
and the differences in cognitive function scores and metabolite ratio among the three groups were compared.
Correlation analysis on the above data results was performed. Results: The NAA/Cr and NAA/(Cho+Cr) ratio
of the bilateral hippocampus of the patient groups were lower than those of the control group (P<0.05). The Cho/
Cr ratio of the right hippocampus of the patient groups was higher than that of the control group (P<0.05). The
Cho/Cr ratio of the left hippocampus showed no significant difference between the groups (P>0.05). The MMSE
and MoCA scores of the two patient groups were lower than those of the control group (P<0.05). The MMSE
and MoCA scores in the mi-TBI group were positively correlated with the NAA/Cr ratio of the bilateral
hippocampus (P<0.05) and had no significant correlation with the Cho/Cr ratio of the left hippocampus (P>
0.05), but the scores showed a negative correlation with the Cho/Cr ratio of the right hippocampus (P<0.05) and
a positive correlation with the NAA/(Cho+Cr) ratio of the bilateral hippocampus (P<0.05). The MMSE and
MoCA scores in the mo-TBI group were positively correlated with the NAA/Cr ratio of the left hippocampus (P<
0.05), negatively correlated with the NAA/Cr ratio of the right hippocampus (P<0.05), and had no significant
correlation with the Cho/Cr ratio of the bilateral hippocampus (P>0.05); however, compared with that of the
control group, the Cho/Cr ratio tended to increase and was positively correlated with bilateral hippocampal
NAA/(Cho+Cr) ratio (P<0.05). Conclusion: 'H-MRS combined with neurocognitive tests can help to diagnose

cognitive dysfunction more objectively and accurately after TBI.
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A5 P ki 51473 (traumatic brain injury, TBI) J2& H #f
SRS N EE WA MR 2 — R R R B Y
TBI 5 A A HIBEESY, AAEE me f85 1 AET
ot , B PHAR L R AT . ARG LR I3 (proton
magnetic resonance spectroscopy, 'H-MRS )4~ —FF G
B F R AR, AT R RN U A A28 k2
HE AR U JC AR AR S 2 2 UG T i 33 475 iy 0 o X
S B — R R R, IS BB O o A
o HW A 2 A s, B A il & Jee:
ARAS S ST B F A TR S X505 5 AT = A 5
JEMEDT, R, AR5 3 o X TBLG AR i85 k47
'H-MRS £ £ , W %¢ FL g 5 X N- 2 Bt K 1] & A IR
(N-acetylaspartic acid, NAA) . IH#i# (choline, Cho) . JIll
fi% (creatine, Cr) AR A5 19 22 4k, BE A #it 2N 0 1)
e R M SE S , BT TBI i A 1B fis £ 4 i P9 ) okt
RSN 195 22, S TBLE IAHIBERS 0 B2
W RN DA PR LSRR

1 #EMEHE
11— 54t

PEHL 20194F 12 H %2020 4 10 H 76 H [E A R i
ZEEIRBEF BN JLO O BE B Be it TBI 5 A A1 BERS:
FBE 28 191, N AN UE A B SMA b 5 A (OB ) R
G RS WA 5 A BT RF B2k 143 (Glasgow
Coma Scale, GCS) 9~15 41, H il 2 4 R A K A %
(mini-mental state scale, MMSE) <26 43, Bl 7E A A1
iheRans HAEACL & 58 BN RIIREITAE ; AF 15 18~60 %7 5
AR < 1 5 52000 5 A A AR 2 S i 1 P 0 T R
P 228388 BRI AE DG 25 o HEBRARIE : A A A
ki 2 v g et S A 5 | RS ) T 5
AEAE B T 1 M R R AR SRR i DA I PEA 5
EaL 7/ ik o N e G B R S 8 s = S s f Aw )
PR Canask BEATRE AR 5 R FRAE IR 2555 )
S0 MRS i A 25 5L 5 1 P 22MEURE 1N 4 i o8 e K
G JE (B O A W LR A A AR R UE 5 R B S
JIT A B AR A BERT GCS 143438 2 41 : D% TBI
S AR 2 (mi-TBIZH, GCS 13~1541)9 41, 53 4 631,
25 A 31~58 27, 44 (46.00+9.38) % s X HH
FE R/ 2450 0 148, e v 3 401, DR AE 3 451 5 ZEA A
5461, v Ak 55 2 461, EE ARG 1, BB 1 . @

R TBI e A %0 B £ 2H (mo-TBI 2H , GCS 9~1243) 19
B, 5B 1261, & 76 ; 485 29~60 27, F- 44 (48.00+8.87)
A SCACRREE R/ 4 i) w0 44, b S L K2R 6
)5 B A3 10 51, v Ak BA VR A3 4 f51), AT 3 497, ik
B9 2 5] o[]S A o i R AR, F O R S A R X
10 191 Sy At R HEZH , 9 AbmafE « REAE T F A5 s, 28
MG RE B H AR RUE. B 56, 2 56 4 i
22~57 % , -1 (42.50+11.88) % ; 2 H B 1L E /N3
B, R 2 ], = 2 8], K 3 A AL AR IS )
MZHEREZF LG FE L (P>0.05), %5
EL 2038 33 AR B A= 1y B 2 AR B G v (IS B R 5
2020-014) . 7EH KIAZERT, A A FEFREN M EHY
T ARG R 6 T Z RE R KB SR
2 DR i i 2 2 A Tl 1

1.2 Fi*

12,1 H # MRI &% 'H-MRS # #F A< i % 3 72 p
'H-MRS £ 2 K Bs A A AR Be B s A5 b e A,
% A P 1] F Trio Tim3.0T 485 MR 5% F1 12
AR IS R P . TR A R T
FEOCIPAL , 45 R I, R A2 A e ] A1
B8 — R HEAE T2 14 5505 18 A5, KA i 58 LR 45 78
18 C~25 °C. B 54T T.3D M 493 (TWI) , IREIR
T EER A SR — A7 1 A 7 67, $ 3 540 TR=
2 100 ms, TE=30 ms, FOV=260 x 260 mm; I J5 i 17
T.FLAIR $1##§ (T.-FLAIR) , 14§ Z:%(: TR= 4 200 ms,
TE=92 ms, FOV=250x250 mm ; H4}& wIR A7 1% FH T
TE P T A RO R [X 35, (volumes of interest, VOI) ,
JE AT GRS R B2 R R
4% (chemical shift imaging, CSI) J5 15 , Sz 8 # 42
A W () Th 45K SR VOI, 238 Bl HE Al 80 mmix
80 mmx=80 mm, FL R E K /N K 2.0 mmx2.0 mmx
2.0 mm, FIHEZH TR=1 700 ms, TE=135 ms, KA KA
192 3%, 38 i F- 30 5] 7 hb BRAE > 5 98 (full width at half
maximum, FWHM){E7E 20 22447 MRS $34t , CSI At
BRGNS L G R S R A, LAY
S Y1 €1 S G VA X BT (1R N SN VAN SN
R AT , LAID IR A 0 RE TS Y i Hfl 55, F19
A 413 so "H-MRS B b 7R A Be i ek 248
HEAT PR AR 0 i i G B5Hl 2 A6 S B O A
BE L% E SR G A BT AR, o )E AT T FE %L
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% ## (Gauss multiply . Exponential multiply) . % 3 7
(zero fill) {8 B 25 4 (fourier transformation) SR 1
#% # 1E (frequency correction) . #H fif # 1E (Phase
correction) | #£ £k #% 1F (baseline correction) 55 4b F , LA
Crif US| (f FH R 5t F 7 AY Spectroview I 1543
Brix i34 NAA/Cr . Cho/Cr )}z NAA/(Cho+Cr){H ,
THEERSER DX S v Sk 3 AR S 2 0 £ Rl
BUEZ A, O S48 R R 25 T e 21
122 #1545 H MMSE #l MoCA it
TN F T B PEAl , PRI 3R B 40 3 R 30 43, Hivp
MMSE =27 73 N IEH , JLU I MoCA & 3R FHH =26 7>
RIEH, A EGEAR R R N D Re 2 . A A %
W 22 Wi 44 G — B )1 B pR Z2 A DR RS R R = A
HEAT , BRI AR AR 1 s X 4 s o Ak o 3R it A
17,
1.3 Seit i

K HI SPSS 20.0 Geit 23 o Mt , T1HEC5TRA
RFIR R R 7576 RS0 BT R (ats)
T, Z AR BRI R Oy 2 4 b
(ANOVA) , NFFA IE A0 A0 W SR BRI 565 775 1F
AT TORVRE S A R H Pearson #H 537,
AFFE IE A W F 8 5B U SR B Spearman #H 5 41
Hr, P<0.05 AZERAGIFE L.

2 #R
2.1 3APZ NSt Rk
55 ft iR f B ZH AH Y, mi-TBI ZH MMSE £ MoCA 1

SRR A B 2% 5 (P=0.001, P=0.000) , mo-TBI

Rl SHPRZINFGERILEL (5 s

4 ik MMSEIF4:  MoCA T4}
fEFERS AL 10 28.70+1.16 28.60+1.17
mi-TBIZ 9 13.6742.127  11.65+2.29"
mo-TBIZH 19 10.42+2.39"% 9.47+2.14"

T S AL A, YP<0.01; 5 mi-TBI 4 L3R, ®P<
0.01,”P<0.05
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2 MMSE & MoCA ¥4 I FEAC, A B & 22 5 (P=
0.008, P=0.000) ; mo-TBI 41 1) MMSE . MoCA P43 #1I%
T mi-TBI 4, 22 5 A G52 X (P=0.000, P=0.014) ,
W1,
2.2 3#41'H-MRS 4547 b

55 BE G R ZH AH LG, mi-TBI 2H 58 3 U0 i o
NAA/Cr {H ¥ T T BB 4H (P .=0.004, P ,=0.006) |
NAA/(Cho+Cr){H ¥4 Ik T fift FiE X it 41 (P .=0.032, P =
0.021) , mo-TBI ZH A WUV 25 NAA/Cr B 4K T filt B
X B ZH (P +=0.003, P+=0.017) .NAA/(Cho+Cr){f %1
Fg BT BE2H (P .=0.040, P ;,=0.006 ) ; mo-TBI £H f{) XL
] 7 25 NAA/Cr {8 ¥ 1% T mi-TBI 2 (P .=0.007, P ;.=
0.004) .NAA/(Cho+Cr){H¥/{% T mi-TBI 41 (P~=0.032,
P =0.027) ; 2 2 £ & A ¥ T Cho/Cr ¥4 i F{a FEXT
HE4 (P,=0.014, P +=0.008) , Z£ Ml & Cho/Cr {H 22 5+
TGt 5E X(P,=0.458,P+=0.067), W32,
2.3 mi-TBI£8iA %2 3K 55 'H-MRS 48 47 49 48 < 1

mi-TBI 2 ) MMSE 5 MoCA - 43 & 1F A 56 (=
0.773, P=0.015) , mi-TBI £1 ) MMSE . MoCA 1431 5
XU By NAA/Cr 52 1F A ¢ (P<<0.05) , 5 42 i 5
Cho/Cr J& 2 ZAH XM (P>0.05) , 54 M7 & Cho/Cr 1
A5 (P<0.05) , 5 XU T NAA/(Cho+Cr) ¥ 5 1F
K (P<0.05), W3,
2.4 mo-TBI 4k iX 5 'H-MRS 5 47 49 48 % 1

mo-TBIZ MMSE 5 MoCA ¥4 5 i 3 IE A G (=
0.724, P=0.000) ., mo-TBI 1 MMSE . MoCA -4 5
22 i H NAA/Cr 5 1E A 5¢ (P<<0.05) , 5 A7 ] g 5
NAA/Cr 5 545 (P<0.05) , 5 XUl ¥ 5 Cho/Cr JC
FRH O (P=>0.05) , {H 5 {g Fexf B 4140 LL , Cho/Cr Lk
B4 T ke, 5 RU Y 2 NAA/(Cho+Cr) ¥y &2 1EAH
*(P<0.05), W34,

3 e
TBIJ&F8 KN 57 Bl AR R NP 28+
PS03 3 S B M R L B P .

F22 341G H-MRS £ ARIHR B LA (ats)

13 p— NAA/Cr Cho/Cr NAA/(Cho+Cr)
e A Je i A T it H A

{aEERE XS R 10 1.34+0.42 1.24+0.29 1.17+0.21 1.06£0.26 0.62+0.16 0.61+0.18

mi-TBIZH 9 1.24+0.17" 1.22+0.14" 1.19+0.27 1.09+0.25" 0.59+0.10 0.60+0.10"

mo-TBI4L 19 1.20£0.41%%  1.09+0.12%%  1.25+0.28 1.12+0.22" 0.56£0.19%"  0.53+0.07""

F{A 5.34 131 7.90 0.13 1.05 1.27

P 0.01 0.02 0.46 0.01 0.03 0.02

T ST IR A, “P<0.01,%P<0.05; 5 mi-TBI 41l , *P<0.01,“P<0.05
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#3 mi-TBI4] MMSE .MoCA 5'H-MRS $8#rAYHH &M (n=9)

. NAA/Cr Cho/Cr NAA/(Cho+Cr)

z;g; ZeAitE E A it At Hy At e At
r{E P{E r{H P{E r{H P{E r{H P{E r{E P{E r{H PE

MMSE 0.013 0.046 0.170 0.037 —0477 0.163 —0.470 0.018 0.306 0.025 0.349 0.027

MoCA 0.152 0.041 0.303 0.021 —0.303 0420 —0.304 0.036 0.083 0.044 0.440 0.015

74 mo-TBIZH MMSE .MoCA 5 'H-MRS #8531 AH & (n=19)

. NAA/Cr Cho/Cr NAA/(Cho+Cr)

1;;;; Fe i Hy i FeAitE H i Ao Hy A
il P{H rff PfH rfE P{H rfE P{H rfE P{H rff P{H

MMSE 0.488 0.018 —0.184 0.044 0.470 0.158 —0.465 0.089 0.521 0.011 0.036 0.037

MoCA 0.081 0.040 —0.254 0.030 0.223 0.069 —0.268 0.352 0.093 0.043 0.254 0.026

3 [ 2 i) 5 R v R AL T, 58 Bl R AR AR
160 73 ~380 J7 f4i] TBI, J 1, 70%~90% J& T 4% | v Ji
TBI', IA RN T i B i 2 TBI i e i L B 28 1) e B i
Z—, FERI AT I 2 AT IR 25 Kl Az T
TR, M H RS SRR R RS A5 2
—, LI 2] GeiZoife 2 Y, A S8 —R
G52 2% ARG AR SRE | BRI T RE R A A ) ot
AR B AR S | I PRAHF 5 25 B G 38 €01 4 6] vl =5 Ty g
FRIVEE ) 1) 30728 T R e 0 T 7R 2% g SR 1 AU ™ .
S S SR 2 B T A Ot I 5 | S i
LR 1A%, Aungst S5 K U 2 #E1T mTB1 5 , K
NUE NIRRT U N N Lz oe i) (0 AN, v i
o W E BN, 24T R A R K BRI K 28 B AT )
PARTESII r h B S A R RS . TBI R AR, HH
TR 3 S T A AR K A AR ST
U 22 R 5 i e 47 AS R 245343 )5 1
AR AL, T H-MRS DA HAF X 45 5 1) 22 8505 Bl i
8 RN 3% (AR 2 2 i R RN ) R 1) e 32 WD ) D't 1
AR, R AR ] i B[R], AT G T 28] % ) o 6 45 NAA
Cho .CrEAE N+ Z R Py e fE"

Cri & B4 U B2 LR 72 N 1 B LR 1L 59,
SRR T A1 e AT A LR R T RE R BRI, Cr
RO R E R, BT 209008 #icd TBLG
VLR (742 Ak, , PRI Cr 28 i AR TS R L 32 1 55
B NAA EZAFAE T2 o0, 02 5 = B I
(adenosine triphosphate, ATP) #H 5 i #ft 28 Jo L R A 1
SAMICY), B E s, B, IT b 58 1 4
WIS, T8 53t B £ TR RN R A 24 R, HA i ey & A
2.02 ppm &b, — T X 4% B & 2% TBI (complicated
mTBI, emTBI) #1 4F & 4% TBI (uncomplicated mTBI,
umTBI) & & i 'H-MRS B 5% & B, 5 %5 BZH A 1L

cmTBI A1 umTBI H ) NAA/Cr {E#fK", Babikian 5"
X EE B TBI L 2 5 X 2 349 00 47 PR R 4 ik
'H-MRS AR AL, 45 R R WL TBLE &
ORGP FITTAE 2 DX I NAA 8 3 P& IR Cho T3, I HLiX
Lo A A AR 16 5 ) LEE AN T R oF 43 Bk 25 4H G
(P<0.01), X 5AMFEE AL, A 5E % Bl mi-TBI
Fl mo-TBI & & B SNV &5 NAA/Cr ¥ & A% T
X R, A R 468405 72 B 7 78 &5 NAA/Cr {5 MMSE
MoCA P41 5 IEAH G . Fidan ZE"%F mTBI K B FH
JoT PR D G AV I X A A, R B S
FARAAA L, mTBI K BRI G B K iz J5T 3 1
I NAA/Cr 19 5 25 [ %, 4 38 4k 7% 80 AL AR A
(diffusion tensor imaging, DTI) £ i 4% H 2% HH ¥ 5 [X.
FA B (538085 Il 550 TR, TBLG NAA AP T R ]
RS2 T 10 28 il 2 85 4 00 4 RN R A4 ) g s i T
.

3.24 ppm A ) Cho W F Ve 25 LB, i 1 L 0 H
TIBEER AR BEIE B, T 7 vk B i S A AR 25
LA DA A 2 200 B R S50 ot 20 e I A4t L34 A AR b
HEYUT, Lawrence Z5"%T 18 9441 )5 24 h N ) TBI fR &
Ko 18 151 %F BB 147 TH-MRS H1 4> il DTLAG ¥ | 45
FWVRR 2R DB e S, i3 ) 24 h R P B AR
J 4105 e BRI NAA/Cr 41X, Cho/Cr 5 2 25
DTI B4 FA {H A8/ 5 Cho/Cr 52 TF A 5, Cho/Cr F78
A0 TT 8 2 A OGN DX S RS A A1 473 T B, Singh 45X
B R TBIR BTG58 4 /NeF 28 1 KNS 5 RitfT
A4 'H-MRS £ & L, K B 5 DX ZE i 405 7 10 & rp
W13 % L NAA TR, 1 Cho -9 2 i F+ &5 , v 5 Hi
HEIEH o SR Il A 25 A 1 B3 21 TR A
'H-MRS £ £ , 5 # 22 X NAA/Cr .NAA/(Cho+Cr)
AT R B X B4, A7 A X Cho/Cr T A A8 1k .
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AHI T 45 T W, 5 fd R R AL AH HE , mi-TBI 41 1
mo-TBI ZH #45 l: T Cho/Cr .25 T+ (P=0.01) , 2=l
T T X 22 5 RGeS, T 2 AR DU B NAAY
(Cho+Cr) MR T X HEZH . F b v] WL, R Rl 425 3 057 K%
PG AT T B R I B 2 R A I 4

Il R TBI i TA 0 A5 4 37 22 A 45 4o 2 v A 2
A A vk A Ao 20 B 2 03 R B 1A% T 1 S0
R 22 B RIFFE A 1R FH " H-MRS 1A 280 B 2F 3
BT R LRI TBUR NI RE . ZEF % 5 0
B 473k "H-MRS 7EAS [R50 405 72 B TBI b i i FH L JF:
22 HAE TBILG Y AE B3 1412 W A0S EAR H 8 Hr
{8 Sivak ZE20%F 22 {51 TBI H 2 1k o HE 20 9017 B
TR IR, BB AR &5 A NAA/Cr {3 {41 i 2%
WA, ZE45 NAA/Cr 5 Stroop TAZMIN 2t 5 B i 1 AH G
(P<0.01) , % W58 k& ¥ TBL 5 2 1% ] 'H-MRS 184 7~
YA S INHIRE S N EA C . George S5 HIF5E & B1,
mTBI 2 1 f B i A BR8] ol Cho/Cr 5 H 3l
1t TN H I BE PF 4 (automated neuropsychological
assessment metrics, ANAM ) & IFAH .

AW LSRR, TBUE 1 5 & A AR a2
B NAA/Cr B9 B# K . Cho/Cr 19 7 5 UL I NAA/
(Cho+Cr) A REAL , Hask el A8 5 IAMIE 4 52— i AH
etk I, ¥ T NAA/Cr % NAA/(Cho+Cr) i f M 2
AT HEAE A TBLJG ARG A4 il Bhi2 Wi A S A 4 -
AT & Z A AEF AR AT AN ] 04 S R A A0 7 1 %F
TBI 5 A0 Bt J 1 AR i 52 e, 7882 T R i F
FEP R LA P A ST IR AR . BRI G
TBI B FERH NG PRAF 7 5 A b 7E B A0 A 2
TR RS T s D Ak R i 4
UHEIRITHR R, I T Bt — 25 B KRR B AL HEAF 5
KR ARAR 56 2ok a2 H RTAR 52 A MRS
FRRZEIA S PAR 2 75 o] W TBLS A0 et 2B
PR A2 155 0 AR SR i 9 A 0Pk, DA 4 b B A TBI
P HLTRIFER R HAR OB R 7
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