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[ Abstract]  Skeletal muscle injury ( SMI) is relatively common in clinical practice, and there are different

understandings and approaches to its pathogenesis and treatment strategies between Chinese and western medicine.
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The development of animal models of SMI that can reflect the clinical characteristics of Chinese and western medicine
is of great significance to the in-depth study of its pathogenesis and the exploration of effective treatment method. In
this paper, starting from the Chinese and western medical etiology and pathogenesis, diagnostic criteria, and
identification and typing of SMI, we conducted a comprehensive evaluation of the construction method and
characteristics of the existing animal models and their compatibility with Chinese and western medical conditions. The
result showed that the heavy falling blow model had the highest degree of agreement with Chinese and western medical
conditions, with 69. 6% of Chinese and Western medical agreement and 49.49% of Chinese medical agreement;
followed by the exercise-induced model, with 49. 8% of western medical agreement and 44. 1% of Chinese medical
agreement; and chemical stimulation and ischemia/reperfusion models had the lowest degree of agreement. Overall,
the animal models of SMI involved in this paper were better than the Chinese medical model in terms of western
medical agreement, and the existing models were difficult to correspond accurately with the Chinese medical diagnosis

and typing. Therefore, the construction of animal models that can accurately reflect the characteristics of Chinese and

western medicine and Chinese medicine patterns is still an important direction for future research.
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Table 1 Western medicine diagnostic criteria for SMI

RgE| =3
Items Manifestations
OB LA B AL I B 598 5 0400 WL S8 RE e, I 307 T D3 R T 1R sl e 485 € s AR A DG 1 16 3l 32 B, 1 Sl
W e e PEIRAEIRIN T DR A2 FEAR I 58 ORI AT il BB 45 | 4 FR Bt sl 2 12 SR ; @I R B 3 6 2 7 B
IR I . L o . . .
Clinical (D Swelling and pain in the injured muscle area, @ bruises and hematomas in the early stage, and the ecchymosis fades or
. . turns yellowish-brown in the later stage, (3 restriction of movement of neighboring joints and aggravation of pain symptoms
manifestations . . . . . . . .
when moving, @ localized tenderness on palpation is obvious, 3 localized hard knots, striated elevation or emptiness
can be palpated, ® muscle resistance test is positive
SH A A A OA5 5 50 T PR AR IL-6 Tt s @iiE D- — SRR BETH 5 s WL B AR 454 : CK LDH #4385 LT+
Laboratory (D Neutrophils and IL-6 are elevated in the early stage of injury, @ mild elevation of hemagglutination D-dimer,
tests @ muscle damage markers; CK, LDH is elevated in some patient
@ X Lo UL A LB 5007 JO BT A7 BB s @MRT Mty A5 4% (X gk Bk, 30 2 LB 2 24 P B et L8 4%
AR ANKLI 245 DU R 7 LA TS [T 75 S LA 22 JUIL DAY T e LT A 45 4 R i A
]maging— ©) X-ray examination of the attachment site of skeletal muscle without fracture, dislocation and bone disease, @ MRI
Lests examination, see the damage area edema, part of the muscle bundle continuity interruption, local part of the irregular tear,

@ musculoskeletal ultrasound shows abnormal echogenicity, increased blood flow, muscle thickening and unclear

structure of muscle fibers in the damaged area
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Table 2 Diagnostic criteria for SMI in Chinese medicine
i . }
5 I SR ik
Pattern of Tongue and pulse
No. . Symptoms . .
evidence manifestations
VIR I A T S S 5 T 5 e PR sl K 175 2052 BRI A sl 0 I =) R B R,
AUMLARHIE L EE R BRE B I JiksZ 2
1 Qi and blood Tingling in the injured limb, with fixed pain and refusal to be pressed, Dark purple tongue, possibly
stasis syndrome swelling, limitation of limb or trunk movement, localized bruises and with petechiae, and a wiry,
petechiae or hematomas on the trunk or limbs rough pulse
57 S5 WL R , BB , 24 AN C 5 ARAR LA 28400 i (4% 30
SRR E ;20 &, FVTIRTT, k® LR DA e e ;
< HE J1; iR EEE, BT ﬁ,%?ﬁﬁ\ﬁié BAE, I s E, DARE T B KA )
Qi and blood g = .
- . . L . Pale tongue, white
2 deficiency Muscle aches and pains after exertion, or vague and lingering pains, atrophy .
. . . . coating, and thready,
syndrome of the affected muscles, weakness in flexion and extension, little sleep and
. . . . . weak pulse
dreams, spontaneous sweating and night sweating, dizziness, palpitation,
shortness of breath, pale face, little breath and laziness, fatigue
. N N . L st Ly _— e W, & HHT, Bkt
FORNILE MR B FHIGER IR WL sy o O BT
Cold-hygroscopic ANFI 3 JR R b i S &2, b E -
. . . . . . Pale, enlarged tongue
3 paralytic Localized heavy cold pain or aching and swelling pain, reduced by warmth and . . .
| . . . . _ with a white slippery
obstruction aggravated by cold, muscle and joint flexion and extension activities are .
. .. . . . coating, and a deep,
syndrome unfavorable, localized swelling is repeated, sometimes heavy, sometimes light . .
wiry or slippery pulse
SRR, 5100 J] RS PR 5 R B T i AR, T O e PR
FEFABE LK AIE JRERIULPA AR | SR 5 AR A 2 T figh M MR B 45 P
: . : . D . T RAL, BRTEEL
Evil- Swelling of the affected area and persistent pain around the injury, localized .
4 . . . . .. . . A red tongue and a wiry,
heat obstruction  elevated skin temperature, heat inflammation, visible high fever and malignant anid buls
syndrome cold, localized muscle stiffness and joint ankylosis, cord-like, hard nodules rapic puise
can be touched when the affected area is pressed
TR IR,
IR FHIE SRAL L S PERN K R TR 5 B AU & HHEL,
Qi deficiency and 157 B A TCAE R DR WS k4 e )y 8l i
5 dampness Recurrent swelling and localized tenderness in the affected area, consciousness  Pale, enlarged tongue with
obstruction of heaviness of the limbs, worse in case of exertion, face is colorless, dull, tooth marks, white slippery
syndrome breathless and lazy, fatigue or greasy coating, and thready,
weak or soft pulse
AR ARIRA R IR ; A S B ROTCH 4 A Kt B B2
JRT 1 JBUIE 5 AR SCTI G B2 R, S A R g, T R DL ik, 11 TR E D ECABE,
— BB UL WA Kok 34
AR RE g Hﬂ@éwmi,m JJ$i . ‘ Hﬂnﬂzéé il
. . Numbness and loss of sensation in the affected limbs or localized areas, skin Pale tongue with little
6 Meridian paralysis . . . . .
. and claw nails at the ends of the limbs are pale, dry and cold, or accompanied  coating or petechiae, and
and obstruction . . C . . .
by dry and flaky skin, restricted movement of joints of the limbs, unfavorable a wiry, rough or wiry,
flexion and extension, localized pain, may be accompanied by swelling, thready pulse
consciously heavy limb joints, inactivity
Pl B KL, BBl R AR BRI | B , ot 5 A o S (SR LR 5 22,
. - Sk “/—‘\\Zf T4 \@',ﬂl-,»/ ,pé‘\\ EE '-/‘»A‘ITHA»A‘ N o
TR {?tﬂjJAjJ JRIZIRGE T IEAA rﬂﬁﬂﬁ.ﬁ@fﬂﬁgf KAERAESE E.E«U\ FRE A KA
o Affected limb or local area presents with lingering soreness and dull pain that .
Blood failing to . . Lo . . . . Pale tongue with
7 persists over time, varying in intensity, accompanied by limited flexion and

moisturize the . . . little coating, and

extension, muscle atrophy and tendon laxity, weakness during movement, and

tendons pattern L . . a thready pulse
delayed recovery that becomes chronic, it is often accompanied with blood

deficiency signs such as a lusterless complexion, dizziness, and blurred vision

B Ve IR ) 5 (2) AT Ede b P IRI & BE AEARSEER R T L PR B A U A SRR 48
Sy WigsEEn AN AR ; (3) SiE R (14 g4 -6 (interleukin-6, IL-6) | Fif 1]
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Table 3 Evaluation criteria of SMI animal model

WiH PN AR E
Ttems Evaluation standard
FAE(A) O BIR A ; Q154 MK ; @15 TG sh i ; @B IR 2545 ; @ kAR & b B BHIEbRfE
YIE(B) : @154 W5 S5 ; DB B il 5 ok A% @ (6 e e X0 ; @/ U w2 g O
UE (A ol 1 ; DR FE s 557 RF AE R E
2 W Primary evidence (A): D pain and numbness of the injured limb, @ swelling of the injured limb, @ impaired

Diagnostic criteria of
Chinese medicine

movement of the injured limb, @) muscle atrophy of the affected limb, & tongue and pulse in accordance with the
Chinese medicine diagnosis standard

Secondary evidence (B) : @ bruises and ecchymosis at the injured place, (D abnormal change of skin
temperature of the limb, colorlessness, dizziness and palpitation, ) lack of breath and laziness, fatigue,

(0 heaviness, stiffness or straightness of the limb; symptoms are aggravated when exposed to cold or after exertion

L2485 (C) - ORI ; P T SURA ; OFRBE ML 5 DI 352 MR SR AS 2 B ; S RT filh B i 45 |

L AEDR (D) - ©X LAt e UL it LB 2 00 0 BT DA B2 B s OMRI A A LA 3 DX 3ok i, 388 2 JUL o
EEEE T R A LA AN LU 445 ; L 7 LA A0 78 o 0 7 S L 3 e o UL 8 B T LT e
LA ERE 5 (O BAS: Ar WLLET 2R W28 A0495 J8) Pl ¢ P20 32 1) sl 2 4436 2
M R45H5 (E) - QO J VSRR S - a0 PR L6 Thins s @I &E D-—2R AT Hims s @ILIA B il

PO RS bR i
Diagnostic criteria of
western medicine

¥ .CK .LDH F&

Class I index (C): @ swelling, @ pain, pressure or numbness, @) petechiae, hematoma, @ restriction of
movement, positive anti-resistance test, & palpable hard knots, striated elevations or a feeling of emptiness
Class II index (D) ® X-ray examination shows that there is no fracture, dislocation or bone disease at the

attachment site of skeletal muscle, (D MRI examination shows that the damaged area is edematous, the continuity

of some muscle bundles is interrupted, and some irregular tears are seen locally, ultrasound of muscle and

bone shows that the damaged area has abnormal echogenicity, blood flow abnormality, muscle thickening and the

structure of the muscle fibers is not clear, ) pathological examination of muscle fiber breaks, inflammatory cell

infiltration or fibroplasia around the injury
Class I index (E): 0 abnormal serum inflammatory indexes; e. g. elevated neutrophils, 1L-6, @ elevated
hemagglutination D-dimer, @ muscle injury markers: elevated CK, LDH

TSI E 2SR B k) e SMIT SRR A b e, SR B v HEA T AL IR, AR P EW S = N x
60 /(100 x A) + M x 40 /(100 x B) (H: A B 435124 FUE WRKIEE,N M 43510 5 FUE RIEMIA40 s WEEMAE = N x 60 /(100 X
C) + M x30/(100x D) +P x 10/(100 x E) (Hh ¢.D.E AT I MZdetnde, N M P 25105 1 1 MPIERM S50 .

Note. With reference to New evaluation methods for animal models in Chinese medicine

(23] , the evaluation criteria for the SMI animal model were

established, and the criteria were quantitatively weighted using the following formulas: Chinese medicine consistency score = N x 60 / (100 X
A) + M x 40 / (100 x B) (where A and B represent the number of primary and secondary symptoms, respectively; N and M represent the

number of symptoms consistent with the primary and secondary symptoms, respectively) ; Western medicine consistency score = N x 60 / (100
x C) +Mx30/ (100 xD) +P x 10/ (100 x E) (where C, D and E represent the number of level I , Il and Il indicators, respectively;

N, M and P represent the number of indicators consistent with level 1, Il and Il indicators, respectively).
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Table 4 Consistency between the SMI animal model and clinical syndromes
SR S BT BB Il PR A JEE

Animal model Animal species

Modeling method

Model characteristics

Clinical consistency

B
At
iy (17.24-26]
Skeletal
muscle
impact
injury
model

F [ JA]
i
i (19.27-30]
Prolonged
cyclic
exercise
induction
mod

[17,24-26]

o] [19:27-30]

SD KB,
Wistar K
L .C57BL/6
PN
= HA

KHEAR
SD rats,
Wistar rats

C57BL/6

mice, New
Zealand
rabbits,
Japanese

rabbits

>

C57BL/6]
/INER Wistar
PNERSIPN
fl.BALB/¢

/NELICR

N

C57BL/6]

mice, Wistar

rats, SD

rats, BALB/¢

mice, ICR

mice

SHYRRAE)S (i HRLRS I PVC L
EFT SR ARG W = m x g x
h(W: @ﬁﬁ,m : )ﬁi(kg) ,h:
FEB(m),g = 9.8 N/kg) iHE 4T
FBERII/IN W i A Y 1) 55
Ko o
After anesthesia, a weight was
dropped along the PVC pipe to create
a model, and the size of the potential
energy of the blow could be
calculated based on W = m X g X h
(W potential energy, m; mass
(kg), h: distance (m),

g = 9.8 N/kg) to determine the
height of the weight and mass of the
weight dropped

INEVS B Ay e B
Small pneumatic bio-impact
machine blow

1E-16° 1 H14 , LL 16 m/min 35
B L2590 min/d, &HH 6 d,
et IR [A] 2 28 d

Running platform at =16°, at a

speed of 16 m/min, continuous

exercise of 90 min/d, 6 d per
week, a total of 28 d of

modeling time

E 28 ~ 33 CHKiR, IFE S
FEMB G [ 5% ~ 8% AR,
5 dER 20 4 ~ 8 JH
Water temperature was 28 ~ 33 °C
and the animals were loaded with a
lead mass of 5% ~ 8% of their own
mass on their tails for 5 d per
week, with a modeling time of
approximately 4 ~ 8 weeks

DL AL BRAEAR fi] B0 SRR A S

SMI 5518 SMI S AT {0 It 7 s, S50

SERLA AL PR o s AT IR PR EE BRG]

AL JUL A0 A B2 8 /B A
CIRCRE)

Bt XELURS B 0 A8 1 s M YR
TEE AR UL LI, B A7 S 3
WL ZATE"

Advantages : operation is relatively simple,
the modeling time is short, both acute SMI
and chronic SMI can use this method.
Results are highly reproducible, close to the
actual clinical injury. The size of the injury
can be adjusted to simulate the degree of
injury to the skeletal muscle
Disadvantages ; it is difficult to control the
damage variables accurately, when the
weight falls on the skeletal muscle, there is a
rebound of the weight, resulting in a
“second blow” to the skeletal muscle

UNSSESE Tt et I Roy 317 NS el
JEMARAL TR . RERE bl g i A b T
T VAR R BAE 5 A0 T /N B S s A e i AL
PRAEAT ] 2
B 5 E R TR /NS A e LA
B, BRI B ARG s AN TR Y
YA AT —E 2257, FI RS 4l
BURDITR A TE—TE 22 5%
Advantages: more precise control of the
impact strength and degree of damage to the
gastrocnemius muscle, it is possible to focus
the impact force on specific areas of the
gastrocnemius muscle, it is relatively simple
to use a small pneumatic
biopercussion machine
Disadvantages: requires specialized
equipment such as a small pneumatic
biopercussion machine, which is costly to
purchase and maintain, the circumference of
the limb varies from animal to animal, which
may result in some variation in the degree of
tissue damage

HE s, : BEAE AT ML, L 9L a S 7, %
BB A] LAAEAS TR Y S s A1k F i
1755 11 SMI, S92 S (A M R v Sk
B, SCERERAEAR XS R, 5 TR
ASAAH XA
R A, < R ] iz Sl T RE S R HA AR
HRGH AL, XS] 2 T Xt
SMI RIFSY
Advantages: it can better simulate the real
sports injury, the model can repeatedly
induce SMI on different individual
experimental animals, and the stability and
reliability of the experimental results are
high. Experimental operation is relatively
simple and easy to master, and the cost is
relatively low
Disadvantages: prolonged periodic exercise
may cause changes in other physiological
systems, and these changes may interfere
with the study of SMI
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9 49. 4%

It meets DRB@
@O0 of the
western medicine
index, and the
degree of agreement
is 69.6%. It meets
the diagnostic
criteria of Chinese
medicine: DQA©®
@, and the degree
of agreement

is 49. 4%
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G ERERTIHG
@O, W4 B
N 44. 1%

It meets @DEO
10@ in the
indicators of western
medicine, and the
degree of agreement
is 49. 8%. It meets
A@@OQA in the
indicators of Chinese
medicine, and the
degree of agreement
is 44. 1%
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gx4
EIkY i BIE/IES TER T R 5 Il PR A JEE
Animal model Animal species Modeling method Model characteristics Clinical consistency
Do TR AR 88, 5 T8, 0 AR P EE AR
HAR 14 BIROBLRI AR B U5 SMI BRUE M, D@O®@, W4 B
S SCAR AL TS HESR ERBEER SMI 3. 896, AT
8. Sin2 KO BOFR 5 R o DR 2 BTG
N 5 R 25 5 5 kAl R e W4y
NELBFE T ey Db I ISR fe Rl ©,uEkE
. FULE GG IR SR 0 30.7%
s B C57BL/6] W BN SR R/ B E AR AL ,
12z T 8 B . o RE N It meets © @ © @
ot 3] [31-34] AN RS A i LA A= B . . . .
FEET . Advantages: procedure is relatively simple of the indicators of
. Japanese Skeletal muscle damage is induced . L .
Chemically . . L . and easy to perform. Mechanism of injury is  western medicine,
. white by intramuscular injection of barium . . .
induced . . . relatively clear, the stability of the induced and the degree of
[31-34] rabbits , chloride, snake venom toxin, and Lol e . . .
models . . . SMI is high and the results are reproducible, agreement is
Wistar rats, other chemicals into target muscle . " .
. S the degree of SMI and the specific pathologic ~ 34.8%. It meets 2
Sirt2 KO groups in mice and rats . .
. . state can be precisely controlled ® @ in the
mice, wild- . . . - .
Disadvantages; there are differences with indicators of Chinese
type C57BL/ . . ..
. natural damage, chemical reagents in the medicine, and the
6] mice . . . ..
induction of SMI may have systemic toxicity  degree of agreement
and potential inflammatory reaction is 30. 7%
DR WS B ILTEAS (] e 1, A P
TEIS IR B 45 0 R L A0 B0 A= B A A A
e B DAL S R T A
i BT AR E A BA 2 AT HEAT X LRI 5
R e
B PARBAEMEE R e RERE A WERE T
4 ERGE R AR MIE A 0000, W&
MAPA R PR et o PRI T S R ] Bl SR 33. 6% 7 5
MR ST RS RAERN  PEHEETHED
SMI {3k 1P T - S A B S o) SEIFSAE , Wt —25 T SMI 5T O, W&
il 1 - P FE i N ST BB LA A JEFT 21 E Advantages: to observe the degree of damage 4 20.1%
&1?:?5'11 SD KR, BRI 175 PR A A LA | and pathophysiological changes of skeletal Tt meets @ @ (0 ©
TRy 35738 Wistar KB, & SMI muscle under different ischemia and (2 of the indicators
Ischemia-  New Zealand ~ SMI ischemia-reperfusion induction  reperfusion durations, the time factor can be of western
reperfusion rabbit, SD model involves ischemia by clamping controlled, the reproducibility of the medicine, and the
induction rat, Wistar the blood vessels supplying the experimental results is high, which makes it  degree of agreement
model 738 rat skeletal muscle, and then restoring easy for different research teams to conduct is 33.6%. It meets
perfusion to induce SMI comparative studies and validate the results ©® @ Q0 in the
Disadvantages: the difficulty of surgical indicators of Chinese
operation, the operation process requires medicine, and the
fine, vascular spasm and thrombosis during  degree of agreement
the modeling process affects the stability and is 20. 1%

reliability of the model, the prolonged
ischemia and reperfusion process may trigger
complications such as systemic inflammatory
response, which further interferes with the
study of SMI

L RIEAR SRS W) & BV KM A . I EM A TE < 40% , PEW A E < 40%; TWIEE . FHEY &> 40% H< 60%, T EW &
JE> 40% H< 60% ; B R . Vi EY) & = 60%,WI§DZJAT“> 60% .,

Note. According to the relevant literature on the grading of compatibility. Low compatibility. Western medicine compatibility < 40 % and

Chinese medicine compatibility < 40 %. Moderate compatibility. Western medicine compatibility > 40 % and < 60 %, Chinese medicine
=

compatibility > 40 % and < 60 %. High compatibility. Western medicine compatibility = 60 % and Chinese medicine compatibility =
60 %

N e RV 15 W D P 760 5 B B35 % T T AR5
4 WikSE2 S0 5 B e R L 0 LA LR, % A i

SMI ST LB, TR 200 5 SMUBL UMY SR/ AT DO R 192 . oh
PO AR, IR BHEIR SMI S IEAS A7 S 9 7k (e Kol AR A 195035
AT, SMT SR80 R S 5 P00 2 Ve b SRAREI . PRI, FR R 2 o A A 1
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TS R A7 B e

BB BE Yy SMI oy ) 455 76 5 B LA AR 8 G 5 I
PR AR Ak ok = | ke = o e IR Ak 9 S ke, H i
FECR T EYINTE 2 i S A2t SR K
RN PR T B A ik AT A R A A AR ST
S PP B I R TR 2 Y SMIT Sh i i Al | 45 51
o, H R0 ) A I B0 S MR R Y W) A B R
5 RVE BE 69. 6% , HHEE 49. 4% , T R fix K IR &
FAASLABLII A H SMIT F5 47 1 5 P & A ik A, FE 4 B
AT oI5 A0 B B A [R) AR B A 5% R e
ik BEAT At S T RE A A 2 B0 P R iR
TR BRI B B — 3, ISR T
FHFHET SMI 58493 1) 2 975 5 o B ok 8 190 3 A8 I
25 105 4540 B AR b ik 20 % i 3 7 Ak A
5%, Wi 2 1 52 7 IR B A e sE AR
PORBHAIEW G A, PHE R 49.8%,
% 44. 1% iz i T SMI AR A 35 5058 2 4K i Ja) )
V5T sh W e I R 1 B 15 B B Ok SR, K
P ] g 5 J3E 3 st 2 s i SMIT A9 DL AL 32 B
VAR 55 0 A8 0 1 s AL AR A A = e 2
WA S A SR S R B 2h )
R PR MR R R I S R
2P UL T R R R IARAT . T R UK G AT
FERI S K i [ 7R R IRK Fras s 0 | ph S e
2EFENR PR 1) RS AR ST . BLAh, ZH007 i iUk
FRETRY Hh C BRURE 0 2R A AT B, s B2 R ) A o 2
S h v KIS 10 s WA F EEEK
T, X 5 B 22 SR B B R AL AR AT, fb2 15
Sk S R - P T S B AL W) B YRR
HRE AR R O R R S 2y W ik
FEWLN 5T, 35 SR 30 H BLLL i 3R 3B A
AR 33X BT R 55 1 B N A5 BEL 2% 1) 9 R ATL ) AH AL,
WA AY R BT SMI S L PR A o 20 A2 A ) 72 1
FHBAY | PeAMb & Bkt 2 58 25 % SMIT Y
£ 0 ST 6 i A4 B AL O AR R 1) R LS R T A
I - PR T 9 A 3l 2 SMIT A5 A8 Sl % 1) 3 22
Tk 2z — i R A 2 BRI L sh W 30 v 10 A
T R % L — a2 B R) FR R, e R AR, B
VI LS SRR 1, JR i i R 48 TRk e
BT S B Z R, @I SO K s, s
O A /= AR =1 A L BU I A1 b &
DT I 3 17 0 & B, e - P T A & S 30

R SRR IO 48 02, 3 — g BEAIL ) 5+ R )
ZKIEREUE R AL AR AL, B4R SMI AH G 3
SR ST FOB AR S SMI 8 A 2 — (ELIH
BT T 07 ¥ 511 PR b B A 2 25 B AE 19 &
PUHIZERL, 7746 5 SMI B9 BEAIL 1 AS 25 2515 1
JETRRENEN SMI 1Y s B AU T 2 — 25 AT .

XA TR R R ALL I PR 53 473 5 B R v B I fik
FEAE T 1A LR B, ZEAR TR 5 TR A ) A5 B 1) % T
TR 7T, 24 Fi AT 10T 16 H 75 S 4 A A 2 il 45 10 M
A, BB 2 A 1] R A0 2 T ) 95 B3 A
(ANNEF S by o AE | R AE R F R IB 5 ) , i B
< DU A 4 B2 1) ] D10 0 BBCE) 2 UL AIE i 2 3
(AN AR AR S AT 0 R R 45 ), BT 2
G5 TE M AE SR BB A Z A EHR
(IR R 2 AR 2) s ad R <k
fE—E AR ) 22 18] B SCBRAIL ], DA T 18 T A5
RIPEA 3 AR PE A AT HebE . B IL, RGEPEA AT
BERIFE R BRI UEAE W) & B DL S 2 B P B4
AE 107 0 A B S R X P Y RS A
o A HEAEN

JEERA , TP PG B I A TIE A Y SMI
SRR 5% A TR T OC R AL ST R )
KBRS, [, 28 5 4 R AR 2 = 25 2%
H2EH AR L, IR ARG Hp B UE A 1) ) Jo
RHEZHE T 9 KA H R e, 8 3 X AR ] v B IE
IR T Bl W A p9 B 1 AR e W 1Y) 4 1 A
BT, BERSHR /18 HH R AE IE A 75 5 A G B Ak W s
PRIAR 3 [, 2 A A ST RO o B2
P I Sy i A 78 B R S (1 At
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