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(FE) B HEBT 0wk L E 18 HIHE % % A4 (chronic fatigue syndrome, CFS)A R #y 4k , DL R b 35 fig 3 o 7 fn €
ABRUE B, FiE BB SPF A SD AR 24 R N AT G4 8§ R M4 16 R, HEAH & CFS A 21 d, KA # 4 K
FHN A A A Atk 4 A8 R ETI 14 d, B0 F L8Ry kLR ST HF LR, A Rk 4 HatiTmR %
P 9% M A 1t % 2 4B (tryptophan, TRP) & J& £ B (kynurenine, KYN) % 4 7 | % F# 2,3- % fin £ B (indoleamine 2,3-dioxyge-
nase, IDO) , I f738 £ E# 47 16 s RNA W F A B EME LM SR S04 RAAL BA A KR EBAE Bk F
W IR BIA] B AR HE N H O KR #k Ay 98  k EE 1) 3 B R (P<0.01) ;5 B AL 41 b, 3 0 41K R b 3R & T a8 AR 38 e (P<0.05) .
AP, 5xa At EAAREEFT DAAFTAEREITHA TR, ZHXEITFRATITLAALE EA, SEA A, %
AREEWITABRTE TR TE ANFEITREREITRAAG. £ KT L SEaAML, AN Z WA KHEE(Rom-
boutsia) 1 5 # B UCG-005 H B (Ruminococcaceae_UCG—003, 8 3 UCG-005) # te 1l ¥ B F A%, 7 5L 4 B )& (Lactobacillus ) 1 X
B 4 ¥ B (Bifidobacterium) Yo 17 W7 % 3% Jiv , 5 4% A 40 A9 b 48 3% 41 Lactobacillus #2# K AT 8 & (Dubosiella) b | T V¢, T Romboutsia
1 UCG-005 tfi] £ 7+, Alpha f1 Beta Z B M 007, 5 XA AW A AN EHEEEM S AR BER, GEA ML, #EHAK
REHFEEMSHEEANE EAEAE 27 L R1HEFEX(P0.05), LESe 247 F, 5= a A48 A4 k% £FE R
EEH A B BEANGE YA EEREES B, SR AAARM L, EA 4 A R E TRP 48 & % K18 (P<0.01), 13 KYN
AL IDO 48 W 2 A& (P<0.01); 5 # A 248t 38 % 4 & B vE TRP 48 % B 7 & (P<0.01), 17 KYN F2 £ 7 IDO 4 & (%
(P<005) H05% HEAHT & L, 5 TRP A8 5 M3k 8 B A4 Lachnospiraceae_NK4A 136_group Lactobacillus Romboutsia % (P<0.05) , 5
KYN # 3 14 # & t9 ¥ B 4 # Bifidobacterium035 Lachnospiraceae_NK4A 136_group .UCG—-005(P<0.05 = P<0.01), 5 IDO A % 1 %
K B Allobaculum Lachnospiraceae_NK4A 136_group .Romboutsia(P<0.05 % P<0.01), #it H At s MLk &
CFS KB W% 57 LA BB RAER B ¥ W 28 Rt 4 TRP KYN X £ IDO & & M e WA R Lt m — 2 0B WAEA , B
4B 5 TRP KYN.IDO £ 4 4 5 4 ,
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(Abstract] Objective To explore the relief of symptoms in rats with chronic fatigue syndrome (CFS) through the Back-Shu
functional area pushing manipulation, and its effects on their gut microbiota and tryptophan metabolism. Methods Twenty—four
SPF—grade SD rats were selected and randomized into blank group (n=8) and modeling group (n=16). The modeling group was used
to prepare the CFS model for 21 d, which, after the successful modeling, was randomly subdivided into model group and pushing
manipulation (PM) group, with eight rats in each group. The intervention of pushing manipulation lasted for 14 d. After conducting
the open—field test and exhaustive swimming experiment, the rat serum and colon were collected. Enzyme-linked immunosorbent
assay (ELISA) was used to examine serum tryptophan (TRP) and kynurenine (KYN), and colonic indoleamine 2, 3-dioxygenase (IDO).
Fecal samples from the intestines were collected and subjected to 16s TRNA sequencing for the analysis of gut microbiota structure
and diversity. Results Compared with the blank group, the model group showed significant reductions in the total distance travelled,
the number of grid crossing, the time and distance travelled in the central area, the number of entries into the central area, and the
swimming time to exhaustion (P<0.01); the PM group showed increases in all the aforementioned parameters compared with the
model group (P<0.05). At the phylum level, compared with the blank group, the model group showed a decrease in the proportions
of Firmicutes, Bacteroidetes and Verrucomicrobia, while a significant increase in those of Proteobacteria and Acidobacteria;
compared with the model group, the PM group showed a decrease in the proportions of Firmicutes and Acidobacteria, while an
increase in those of Bacteroidetes and Proteobacteria. At the genus level, compared with the blank group, the model group showed
a significant decrease in the proportions of Romboutsia and Ruminococcaceae UCG-005 (UCG-005), while a significant increase in
those of Lactobacillus and Bifidobacterium; compared with the model group, the PM group showed a decrease in the proportions of
Lactobacillus and Dubosiella, while an increase in those of Romboutsia and UCG—-005. Alpha and Beta diversity analysis showed
that, compared with the blank group, the model group’s microbial richness and diversity were decreased; compared with the model
group, the PM group showed a significant increase in microbial richness and diversity; however, the differences between the groups
were not statistically significant (P>0.05). LEfSe analysis showed that compared with the blank group, the dominant species in the
model group were mainly clustered in the order, family, and genus levels, while the dominant species in the PM group were mainly
clustered in the family and genus levels. Compared with the blank group, the model group had a significant decrease in serum TRP
content (P<0.01) and a significant increase in serum KYN and colonic IDO content (P<0.01); compared with the model group, the PM
group had a significant increase in serum TRP content (P<0.01) and a decrease in serum KYN and colonic IDO content (P<0.05).
Correlation analysis revealed that the bacterial genera with greater correlation with TRP included Lachnospiraceae_NK4A 136_group,
Lactobacillus, and Romboutsia (P<0.05), those with greater correlation with KYN included Bifidobacterium05, Lachnospiraceae _
NK4A 136_group, and UCG—-005 (P<005 or P<001), and those with greater correlation with IDO included Allobaculum, Lachnospiraceae_
NK4A 136_group, and Romboutsia (P<005 or P<001). Conclusion The Back -Shu functional area pushing manipulation can
significantly relieve fatigue and anxiety symptoms in CFS rats, regulate the content of microbial metabolites TRP, KYN, and colonic
IDO, and has a certain regulating effect on the structure and diversity of the gut microbiota. Moreover, some bacterial genera have
a correlation with TRP, KYN, and IDO content.

(Keywords] chronic fatigue syndrome; pushing manipulation; Back—Shu functional area; gut microbiota; tryptophan;
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KVH | TE B 2R P BEAR | 8 %R (tryptophan, TRP)
R 5 5 FR R & B2 (kynurenine, KYN) ik 12 7 ¥
RREAIRM, i 3 P AR RT3 Ao 4 I 2 0 AR 1Y
T2 TEWE BN | H B S MBI 5 & R GBI
EVF 2PN T R FEE AR TE AR ERES 1 M
IR 4 BOMERR 2 T % 35 50 E R 5 35T
R XU RR R AT D AR, IR A I oY R
B, 1 FHS G DR AT A R ff CFS S8 9 55 4
AR, HRAE R GM T T2 — L RAEIRYT
CFS Ly7 20 50, B A D gy 4 12 ol {15 &6 1
SAFRN K, ST REAS LAY . A58 A
o 36 TR e S AR AT R A D Re o
X A CFS SE R G 1E L
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1.1 zh4

eI 24 FUAd B4R SD K B (SPF 2%) , il I 4%
Ko RS B2 KA s gL g rpo R AL AT
180~200 g, 43581 7% T 1 B v B 25 R 2 sl g v 55
5 MR SR 24~26 °C 1R E 50%~70% ., AR5
RO PR KB R B SE R (RS .
LLBH-202209170001) ,
1.2 FERAFIRALE

TRP KYN | W] W i 2,3 XU % (indoleamine
2,3—dioxygenase, 1DO)FFIk 52 W BH o 355 & (S
e B PR A BRA | 525 400 YD34609
YD36947 .YD34620) .

it b o3 A A FH Y R B0 AL (L5 . RT-6100
ST8R, iR kA A B2 Iy A BR 2 1)) s KR 3
AT 22 58 (B4 5 . Labmaze 3.0, L 50 A
FRZTE]) s /NSl e A RREEHL (B . VMR, 35 [ Ma-
trx 23 F) ) s HERE AN (& F5 : Z20202121852010.X,

W S 2 RS Rt S S 2B FL )
2 Fik
2.1 SDEREERE

24 HRRBEHLAT A2 A 8 H il 16 1,
25 VR TR IR R R W A R I Z MR E
B ORI £ ST CFS BRI AR i) 25 i 2 J5
W AL Ay R TR0 21 A 3k 201, AL IE i A T S A A
A8 HARBRALL, WA EM K 21 d, BT,
20,1 sRGAUEEUK R 2 K BRI 98 I
S RGN A B R 3% MR8 22, KR (25+
2) C IKEH T 40 em B KA N (B O K BR o8 42 i
KT AN i il 7K AR JES 0 ) SR AE iUk 2B 00, B H 1
W HELE 21 d, FrE bR K EUDU R 8, JC Tk gk 2k
Bk, SRR TIAK T 10 s, TIRTRE
2.1.2 MR OIS EALE B BEALR P
T 7 55 TR R 98 R R e o E R BRURT R B2 LY
NEEORNE T G 12 h 25 12 h 28K GE T R
JeJE 1 min MR THE (40 DU 110 dB £$2: 1 h),
SRS HL T (IR EEARHI7E 1 mA,30 V, BRIRFFEE 30 s,
RS R BR 1 min 647 F OB, b AT 51
BH 1R, R 21 d,
2,13 ERRIIARAE RS SCER[11-12]7 S5 R
B — B9 0~ P LB R (6 1), X R BRUKS #of
RS ZEMEMR B A LEREOHTT I, S
PEAr =4 43 0 2 B 1A 1)
22 T

WA LT G, 28 VA B R 2T D OE TR 3% L HE
T AL A BN 1 0 32 AN A R B T A )
et (EPER 1 MOMEBESS 2055 4 BUMEBEZR T4,
FIE AR5 3 SF I HRIR ) Bk . 2T A
B 5% B R SR Al b B4 1 S 805 S 4 VR e )

x1 ZBRAR—MBERFLEETS
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EEPIRGE S T AT, JOLE B, 2B TE T e
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20 min SR 15 W/min  S1JE 500 g, KEJRBEE, 3,9 851498 341F(5-CCTACGGGNGGCWGCAG-
8 AR AR & b ARSI, MR BT 3) 806R (57 ~GGACTACHVGGGTWTCTAAT -37),
TR AR 1 R S EE B LR RS BRI 38K PCR RO 414 .95 CHIZEYE 3 min;95 °C 30 s,55

BERUE, BEH 1R, ESE 14 d, °C 30 5,72 C 15 5,72 CHEM 5 min, P 4% 25
23 fTAFRN AEER 31 58 T HEAT UK I, R R A ks

230 WS R BURCE TR (100 gy g e i Tllumina. MiSeq F £ 34647 05 i
emx 100 emx40 em) #9 I LI A BIRR 6 min, o 43 RO A BT SR RO R
KEVERF PR S I RRER Lo 4805 328 Overlap 1% Reads 3F
Rica RREDRIERRKRADLIENE g poge . I 46455 BOHUE T4 Tags T2 A
PR BUIA AR VR MRS BSR4 5% Coperational taxonomic units, OTU ) sk
A ETERRERAY, EEAKRARENE 14 FIAS K (amplicon sequence variants, ASV). &

(4 Ta) B, T 759 £ T 45 A8 Ve A 00 B | 355 o 38t B ) .
TRRGR AT Z P ZHE 70 A B e TR 5

TRIEE .
i 15 R A X B AT e IR . (] Rstats 2

232 TRk CRORRUBCE TOKER (25£2) C| s B T B ‘
KUEHEIE 40 em HUKHR B (H Bk BLE 43 Ak Kruskal 75 ¥ HCEREAC ) 520 8] 1] 49 O H B s 45
IS

FPOIT AN il Al 7K A B ), PABRARTTA K 10 s A

T Hh AT o b 2 30 5 OB U B U 25 JUFTTE

24 d5A RS ANIE A7 BF 5 45 5 44 R I SPSS 26,0 # P HE 47 4

241 ML TRP KYN. 5 IDO & htge s 430y F1e FPREVERE aas"0om R T 2294
KIZE S | & 41Kk BUT 10%7Kk & A m g ey V2RI ALR P PTLLBCR RIS e 45 13 K, Jr

gﬁ;;ﬁqm, SITFRE AT SR L, SR 30 ZEoT I, AL A LA IR LSD G 5 TR B AR X

min 5,4 °C 1 000xg &.0> 15 min, Z&iME,4 ¢ FEXH Kruska Wallis B KL 5 F1 Wilcoxon Bk

PRI BT F KBRS W 7 BVACE WA 5 % A-80 C FIASE 55 5 AH KM 43 BT R H Pearson ¥, 1) P<0.05

UKFE R AE o IR B 922 IR oFF 32 G N0 % 2 K BRL a3 hERAGIFE XL

TRP . KYN K i IDO & &, ™ A e et g I0C 4 5 Wi ffY

P R & R AT

242 WHEEBEERWE CRMF, WK 31 BEDETREXNNIALNNR )80 K E

S50 BRAE I NHAE 1~2 B AR BRTE ,  RIRE

TR BT R 80 CUKFRAT , 1% Kk Bl SEACE R AR SR PN - N LR

5% 1 16 s rRNA 3¢ 7 U 5% 3047 it g ey PO DX Tl ML R /A H X ORI, 0 98 T DK 6 T

W, A ih 16 s tRNA AW Hy & TF 5 A=) TR A P 1 20 (P<0.01) 5 5B AL ZH A LL, #fE 15 41 KRR

FRAFSERL, XA 16 s V3-V4 X4 PCR Y™ ERS IR AR B W14 0 (P<0.05), 1EILEE 2,

3 &R

x2 3HEXRE FHLK SR K FIEHEKA B LLE (x+s,n=8)

45 B /em ol X e fem b X ) /s AL KR EUR BB 71 5 YK 5[] /min
ZHA 2 431.51£926.91 438.54x202.52 69.52+15.73 24.88+11.70 83.50+20.21 24.88+10.49
BRI 845.55+484.26%* 69.68+26.94%* 9.55+3.47%% 7.5043.34%% 26.86+17.28%* 7.00+2.45%%
ekl 1 672.67+475.73" 188.85+95.84%" 18.30£7.727%% 16.13£6.10%* 49.38+23.31%%" 12.13£3.64*"

54 AL AL, #P<0.05,#%P<0.01 ; 5B [h 4%, “P<0.05,
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32 EHVeEHHEENBERBESEHNI I
321 3HKRBMEEEWMAR TETTKF, &
ZH R FUEEERE ] (Firmicutes) JUFFE ] (Bacteroidota) |
R AT 1 1] (Actinobacteriota ) #1128 JE i ] (Proteobac-
teria) 7 bR 2 . 525 LA b AR A JELRE B ] HiL
FFEE T TRE M 1] (Verrucomicrobiota ) ol T B, 20
JETE T TR FE B ) LB BA 8 1 T 5 SRRV AR L 4
TR UL IS RE TR )RR AT 1A 1) L ) B T JBUAT 57 1)
I BT R o e 8 AKOF b A R R A ik b
AR E KRB, 5725 LA E A2 b 2 I A
KA B (Romboutsia) HIETEE UCG-005 TH & (Ru-
minococcaceae_UCG-005 , i Fx UCG-005) (¥ L, 5] B
i REAR, 1 FLAT B8 (Lactobacillus ) A BUE; #T 5 )&
(Bifidobacterium ) Fe WA B 3G ; SHRILL AT HE | #f %
4 Lactobacillus 1 Dubosiella Fo5) T ¥ i Rombout-
sia 1 UCG-005 W 7k, PRI 1,

322 3HAKRBHIE R A Alpha ZFEHE Chaol
Ace S VPALBE T F & R Y48 B, 48 BORR KR R Y B

7% 42 5 BE BT ; Shannon A1 Simpson ¥4 8 PEAS BV £
FE P 0 8 £, Shannon $8 2508k 25 36 B 2 RE 1 B
Simpson 48 HUBAK R UIHEVE ZRE MBS, H2s A
AR B AR 20 1) TR T S T R 2 R BRI S A
AR L R R R R s R R W T
R 22 S B TGI8 L (P>0.05), HILE 2,
323 3HKRBWIEFE Beta ZFE 1 BRI
AT 578 (L AURE S A0 00 T SRR AN, LA
R RR AR 22 ) B B 030, e AR LS 45 v, AL IRV A
P2 SR A HAURHEL R A E A e A,
FEASRE B 20 TT , 22 W 3 o 1 TR IE &5 4 25 S 4N
TR AR 2 5 28 1 2 AN A 3 A B R 45 4 22 S i o
L 3,

324 3 HKRMIE R LEfSe 7787 LEfSe 43 #7
LR 30 5] 43t (linear discriminant alalysis, LDA)
BERT 3 REMERLAREES SRR,
2 LA L R R S Pl R 2R H B
J& LA R R R EALAR B TEILE 4,

B 1 3HEXRBEEFWFHEN
B ATET TR (9 W0 A XS 2 BE 5 BT J& 7K1 1) W X 25

2 3EKXR o SHMIEHLEER
7 2 A.Chaol 5%t MR 1] ; B.ACE 8 #0H IR 18] ; C.Shannon $§ 204 IR 1] ; D.Simpson $8 ZUH IR E
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33 EahEET

£ %t M7F TRPKYN #4587 IDO

B3 3AKBIFEREE PcoA F1 NMDS 4347
A PcoA EAFRSHTIE ; B.NMDS AF B i 2 4 HES K],

B4 ETFLESe 7MEAN3IARRERHEH
TE A Z YR REHIE  B.LDA FBAEE A

34 EBEAESITAFER ME TRP.KYN R4

SEA
525 A K B L, B 4 K RIS TRP % i
B B % (P<0.01), 117 KYN 145 IDO 5 & 1
B TF 8 (P<0.01) ; 5 15 78 21 A1 L, 3 41 K R i v
TRP & & & T+ 5 (P<0.01), 1L 3% KYN F145 7 IDO
BTG (P<0.05), FEILEE 3,

F3 3AKXRME TRP.KYN R4 IDO 2 ELLE (vs5,n=8)

415 TRP/(wmol/T) KYN/(nmol/L) IDO/(pg/mL)
A 91.69+8.11 910.08+103.34 1 035.89+178.25
BRI 60.01=11.00%% 1 493.49+217.44%*% 1 725.97+177.08**
WA 78.60+11.60%44 1 140.24+237.33%" | 279.88+212.82%%

T 5728 AL ILEL, #P<0.05,## P<0.01 ; SBIBIA [LEL , “P<0.05,4P<0.01

B3 1DO B94E K15 4

FEJE KT b ik 7 AR 10 AR TS
& B 7O R (A kkermansia) ST S (A llobaculum )
Bifidobacterium Dubosiella % [% B J& — 5 4% [ 1 /%
(Escherichia—Shigella) EM2AFE)E NK4A136 41( Lachn-
ospiraceae_NK4A 136_group ) .Lactobacillus Rombou-
sia IR ERMHFF B (Turicibacter) UCG-005 A TAHIE
PEITAT A B, 5 IE TRP AH PR & A Lach-
nospiraceae_NK4A 136_group Lactobacillus Romboutsia
5 (P<0.05) ; 517 KYN AH ¢ 8 K B & JRAs 45
Bifidobacterium | Lachnospiraceae_NK4 A 136_group .
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UCG-005(P<0.05 5 P<0.01) ; 545 IDO A HE#
KW H & 35 Allobaculum Lachnospiraceae_ NK4A
136_group Romboutsia(P<0.05 5% P<0.01); 517 R
FE AR A G K W 8 F %A Lachnospiraceae_
NK4A 136_group .Romboutsia , Turicibacter %5 (P<0.05
5 P<0.01), WK S5,

4 itip

CFS 7 B 2 vh A X N 44, AR 40 I R e L
AU RS WG R O TR R IR R A RS
TEEOR N Z BT EL, A b B P Ry < 157 -7, R
(995 SRR, 22 B AR RIAFE AR Z L 32 i i #E A
HISS AR IE S, M7 2AB0H I T AR &
SZFRBE IR, 32 S Bopin 9 & A A AR 43 0 v £
s AR R TS IR D RE % w8 L 45 g B
Wy L Y i 5 AL o MY At B2 BELD) ¢ B
PRIR T RO = A SRR 57 AR i oo = ot BEL 4 U1
H IR o R R B S S5 IR R S AR
How &R B A (EEPRIA WS S2 L TR B A
L, NS B 17 B A M se . 15 G &7 19 N
LSS DR N

CFR A ERIERE) &« PR IR
ERIES Y N EE= =N I N RS o N IS

AT I R XL & b 212 T R
M B 5 55 i 3 98¢ 57 AR, 5 A D) RE A R kL %
e 22 308 A7 DX, 9 A X B A A T X
DX 35 A s B BH A, 9 B N PR s A T A B 2l
(R - DA I MM 2 e T A X, &
VK RIS Jbe 22 b B8 i e e R B B I R A 5
Tk Tk 55 R TS 4 BBk AR, A I S U A DU i ok —
AR AT S B KT S OB IR
AT 2 S A Al 2 P BB K PR T T B e 220
o HUE Y £ 2% £ JE A% 3 1) 7B K PO FE A, PRI 2
NEZRLMZE 2 H s 47 A g W 2 e
KRBT, BT AE S B E O R U] W AT IRE
R T 5 1 T an DAy X, ) — & 75
[ 33y , AT Ry B Gl P TR FR AR A R AT
Al il 28T 2%, O PN RGO AR R R RL X, WF 5
KB AR CFS [ 1 AR DX s 17 4 3 #5241 R i i
et VR B E I D) RE , BB AT AUHORS L d I 4 B [
R, DN AR SR A PR A,

AT R ] 22 [N 3R 5245 o O ik 1 57 CFS
R D A 558 30 B R K RS M I ORI, CFS J2 B
O 55 I £R 5 PR | G I R 3 07 90 DK o A B
PRE I 57K | [N P B £ B 25, IX L2 0 55 K
JEE R e 28 [ BEPY,, b8 P ORI P L9 2 b 07 ikl

B 5 BEEHSTHFER B TRP.KYN REH IDO #18E X5
U+ #P<0.05,##P<0.01.,



2024 55 44 5

1R T 25 R 2E 2= hitp://hnzyydxxb.hnucm.edu.cn 1049

S5 KBRS T T 0 9, el S0 ML P R
A r RS il 2 HERE AN, 75 B
ARG AT il A BBl B 137 52 8 F
U5 Y DK S 0 2 B I DA 95 557 FAT A5 ROIR S (4 4
FR FEARFGE 5 a8 FUALA L SR 2 45 T514 7oK
SERERRREAR, B B T O RS it i ar T e
WEBIATT IS |, e vk 415 B R 4 A FO AT R 2 45 048 A
T 9 5T R ROIRAS A

CFS K JEL P 43 5 4%, oK 1iif HARAIL ) 1 A W)
W, IR WoR I WA B 5 CFS R
BUVAOCH il T R A 2 s A AR S5
T A4 R i A7 TR A R AN i T T R R R R —
X fi T8 A 28 Z G R0 TR B 28 2R 8 AT R ] i Y
TRP J&—Fh 26 75 & FEHR , TRP Q& — Fh 1 2 A0 (5
S e AE B W R N 3 R 2 TR A A VR
A B TR B G BE RN, mF AT SR R ) R
PR, ) EXS AT R 0B A A S, 90% 1)
TRP 7£ IDO F10 2 2 —2,3— WU 4 B /9 7 B R AR it
FEAE KYN, HA UESE 2 81 KYN 1R i 42 23 5% i pf
2 R GUBIR I 4N BT B 5 R B, AE RAE
AT IDO WYIEHEREE , 22 itk TRP ARSI KYN,
MTFEAG TRP &5 &, 3800 KYN & 252 K5 &
WAL AL B 25 7 TDO & i 5 v T8 A Tl
i TRP & o A8 T 25 [ 4L, Ul R &) TRP B4%
R KYN, FFar S ae i 09T 5 TRP & & 12
FHER o KYN GRS A nT ™ At 22 35 1 00 A 4y v
WK% (quinolinic acid, QUIN) FIE A # 22 4 7 1 1
R34 R IR BR (kynurenine acid, KYNA), i £ CFS
A P AL T 47 78 25 35 8 7K ST 19 QUIN AR 7K - 11
KYNA , 3 307 75 1 2 09 #2235 PR A, AT
LA 2R AT VAR AR AT 45 R R, 548 LA
Ll BRI ZE (4 17 KYN B &8 T, 2ad k697 e
HEVE 20 R BT KYN & & I F (% TR 4 R W]
T i D) R 1 B A AR Y CFS B Y
KYN &,

i 3 R T BE T AT KYN AR & 42, % 1 &
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