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Effect of Dietary Supplementation of Terrapin or Snake
Extract on Exercise Performance in Rats

Tae-Chul Song, Daeseok Han*, Chang-Ho Lee, Young-Eon Kim, and Hae-Yeong Kim'

Korea Food Research Institute
'Department of Food Science and Biotechnology, Kyung Hee University

Effect of terrapin or snake extract on forced-swimming capacity and related biochemical parameters of SD rats was
evaluated. Treatment groups were fed diet supplemented with 5% terrapin extract or 1% snake extract for 4
weeks. After adaptation for 1 week, each group was divided into two subgroups; one group swam for 90 min (90-
min subgroups), and the other swam until exhaustion (all-out subgroups). No significant difference was observed in
swimming time until exhaustion among the groups. After swimming for 90 min, contents of fatigue factors of serum
such as lactate, inorganic phosphate, creatine kinase, and ammonia were not significantly different (p <0.05)
between control and treatment groups, including all-out subgroups, except for lactate concentration. These results
indicated that terrapin or snake extract had little effect on forced-swimming capacity of rats.
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Table 1. Proximate composition of Terapin and Snake extract Table 2. Experimental diet composition (unit: g/kg)
Terrapin Snake Ingredient” BC? ET ES
Moisture (/100 g) 84.5 91.3 Com starch 367.5 3285 364.0
Crude fat (g/100 g) 02 0.5 Dextrinized comstarch 1320 132.0 132.0
Protein (g/100 g) 34 5.7 Sucrose 100.0 100.0 100.0
Carbohydrate (2/100 g) 10.0 19 Casein 200.0 188.0 193.5
Ash (g/100 g) 09 0.6 L-Cystine 30 3.0 30
Sodium (mg/100 g) 50.4 101.3 Soybean oil 100.0 100.0 100.0
Energy (kcal/100 g) 554 349 Mineral mix 350 35.0 35.0
Vitamin mix 10.0 10.0 10.0
Celiulose powder 50.0 50.0 50.0
= "-"'! I:él-lﬂ Choline bitartrate 25 25 2.5
Terrapin extract 50.0 -
SEE AlEHEER) M= Snake extract - 10.0
S5 AlFe] Aol e Az ATt 11 kg DTert-butylhydroquinone (140 mg/kg diet) was added to prevent oxi-

o & 1BLE A7, 714 W&, @7), 5%, 877t 7t
300g, 3, A3, 2k A, A, 34, ﬁzl'ﬂr, HY, =
F, B AR 7, aEE, BEA 7 200g, A, AFE 7
120g 23 140g, 95, A7 7 400g, HF 1,000g, E 600

g A7t o {5@'%3 7telE|A T2A 7 ke gl

o BEEoM 720 T, Axz 2e 298 FAAZ0
F 2ae 2Re AR Agad,
AGE A7NE G5 2ol A Azsksd, s

AHEWAY 2001 AL 1.9 kg)oh BHAKTERE, U4 60v}a] 7
A 48kgell €85 73LE HArlet 4A17F Bt FolHA 2
23k o] EEE At Al FHAURT F
St e AER ANSIET AR FE2EL 288ked] &2
A o Fak2 .89 kgel T}

FEEc 4 { 9¥ 24
fxe}l m Ale)r 2258 A Z IR 7)AE B H ] =
Z1

(7) TE2 105°C 7d ZH, AL Soxhlet &Y, )
Kjeldahy, 322 mg,;]g}m_; aEea, %T:dr -3
S o83ty Xﬂ*lﬁ}"i‘:}(Table D). B UEFS A4F
gyl of3)] Falgk T ICP(Inductively coupled plasma: Lac-
tam 8440 Plasmalab, Victoria, Australia)® E43lglon, 4
< A4t (carbohydrates} protein: 4 kealfg, Fat: 9 keal/gys ©]
&3ttt

érlogh

4loj=4
2ol AIN-93E 7|20 ® sgon, §28 228 1
FHolE thx2o)sl Tdily S8 FE5E ARELS 50
gkg diet, AP FEE HFAol= tizoldl Al FEE 10
ghkg dietd FH7Fepdch 7F A8 HrEke AlgdEe] 4FE
o) ¢k2 wEst AA AR 5% EE 1% R 47
atich 88" Al A7t Aole] & FHEe oEd iR
A A g txdo)e] AE 2 casein®] U ‘i}
Fo] zABIALH, AAL go] - o} FAET =3
2] ettt AlgAofe] AMIgE 242 Table 200 AAISH wle)
2,

—lﬂ-

IHU:

_°.

jﬂ,

SEAS
%ol 5% Sprave-Dawley(SD)| rat 54ule]E T3l |
FUL IYFARREFAAR)R dXAR 8730 FHEA

dation.

YEC: Exercise-trained control group, ET: Exercise-trained and terrapin
extract supplemented group, ES: Exercise-trained and snake extract
supplemented group.

2 % Holzgel Hhet 1gvlely TAAZ el Azoz ¥
739 td  EC(exercise-trained control group), ET(exercise-
trained and terrapin extract supplemented group), ES(exercise-
trained and snake extract supplemented group). A ¥of ©]g-d
HolE W AAHolEA BCES txdolg ETe 4849
FEE HF2olE, 123 ESTE A FEE BE0E ¢
"7&4 HE AR 717 B AREA AFHEES FEET
B R FEARRAL 84S 2E 2311°C, §F S0E5%%

2R3, 12417 HEFIIE KA 2ol g}
AT S7FES 17U 13] dA g Akl S

Frrd=dad g ASER

EC, ET % EST& z}z}e] 28202 ARS3IHM dFUe)
28] Zhe A7 4 AL FHE AAEHT 9 53 F
H owe £ H7] 90xX45%x45cm, =%0] S0cm, B 2%
33-35°Ce] Z(swimming pool)*|41(8) Asha 2] HPHS 3
B 1Rl 108, 253 158, 3FAle 208, 29
A 4EAtelE 3087 79 TEHE HAlske ASNslesE S
28314 TH9, 10).

45742] Ao| Foi7} Bd § 4 & AAT3
2} c}r] F SR (subgroups)O 8 BRI 3 &+
73 A)1Z] Z(90-min subgroups) spEslgen, e & o
2 d7A] A A1z (all-out subgroups) 35-al Z}zk A
g HAdpdede 20 wrx 927 Fall-out
subgroups)°ll 4] 4 351 1, @ﬁ%gﬂ FRA dle Zeo
2 71kt 102 ol oA oo E we2X] Eie o
£ ‘all-ouwr o2 WSl Juj7kR| ] AlRE EJEH-’F%%‘HQE
7IE5I5 . 828 T JEAHER ulF g Atejoa 2
g %—6}01 @m‘g AFH3IHY o, 2,000 X gollA 10##
Halde & g3E Bustq B4 A7 7000 EJ—PE}?&
o}, w3k, A9 FAHIF 7RIS (soleus muscle)d} W] E
(gastrocnemius muscleyS 47t A& sigo, AHALE °1%
gt & FAANT T glycogen =St A A4S E4E
q7Hx] 20°Ce] ¥5 Basiot
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HsiatE 40 BN

ST $F B4 3 F59) glycogen == Anthrone
HADE o838l Zhat vEZolA B45a. &, 93 %o
b EE 4% #sko] 30% KOH 4§ 43]417]1%, 100°C
o] v =M 2087 FF F, A2olA 2087 LA|EHH T
A7le] 95% ANHES 718k 2,000 XgollA 10E-7F YAEE
st AREE FRTFE AFS F, FH59F anthrone A%
& sl BeEA 2087 BsAATh B TNgRAS
o|-g8te] 620 nmollA ¥ S AAJEAL, REFHOZRE
glycogen =8 A=}

AqUAY 2 By 2asd B4 B glucose T, triglye-
eride T, free fatty acid 5%, F-719139P) 12, creatine
kinase(CK) &4, ammonia ¥, 28 lactate == A&
A3 kit(Sigma-Aldrich Chem. Co., St. Louis, MO, USA)YZ
o|g-3ted zZhzt B3¢t

ZAT U 54284 B4 2329 lactate dehydrogenase
(LDH) 842 vjia-ZoflA] EA31% 01, citrate synthase(CS) &
AL Fiapr2olAl 242k E481E T LDHEA S Pesce 5(12)
o] "ol elA3te] F243%HT}. =, polytron homogenizers |
£l YA el ¥B-Z2 100mM KHPO, buffer(pH7.5) o
A3}t 3 100mM KHPO, 0.84 mL, 3.3 mM Na - pyruvate 0.1
mL, &% 4% 002mLe 42 Fo) 3.6 mM Diphosphopyri-
dine nucleotide(DPNH) 0.04 mL-& Yol HFH&AI7|=, 30°C,
340 nmellA =] WEE SAsEen, 24 4L umol/
g tissue/min® = YERAACE $HH, CSEALE Srere(13)9] WY
& FAE i ToA EAsiE &, AR F Tk
£ 0175M KCl buffermM EDTA #7ho] @833 &
mitochondria =& #3317] $I8led T2 3l & 33] WHE-3lod
AEE AMgSIRT 4 84 2%9E& Y8k 100mM Tris-base
bufferpH 8.3) 0.33mL, 1 mM 5,5-Dithio-bis-2-nitrobenzoic acid
(DTNB) 0.05mL, 3mM acetyl CoA 0.08mL, =& &4 001
mL2 A7FF 3o 10mM oxaloacetate 0.03 mLS 713k ¥hS-
AZ| 2L, 30°C, 412 nmellA] -3 xe] HalE &Asigen, 84
9] EAE umollg tissue/min® 2 ERN S},

EAAE: RE daas SPSSPC 100 ZRIHE o]8ato
W+ EZHARE eEPATh 2 group?te] & SAA
& BAst7] Heted p<0058] {9 FENA One-way
ANOVA test® 4+ § ¥ Duncan’s multiple range testS ©|
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Fig. 1. Change in body weight of rats fed experimental diets for 4
weeks.

EC: Exercise-trained control group, ET: Exercise-trained and
terrapin extract supplemented group, ES: Exercise-trained and snake
extract supplemented group.
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ZE°| 349kcal/l00g2 2 &5 FEEL] I] AR &
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100ge = S-28ac) o7k Ut
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Table 3. Diet intake, food efficiency ratio and body weight gain of rats fed experimental diets for 4 weeks

Group" Diet intake (g/day) Weight gain (g/4 wecks) Food efficiency ratio”
EC 15204 1.13% 63.18+2991 0.15+£0.07
ET 1457 £1.08® 54.41 +28.86 0.13+£0.07
ES 13.84+1.20° 52.00+29.03 0.14£0.07

YEC: Exercise-trained control group, ET: Exercise-trained and terrapin extract supplemented group, ES: Exercise-trained and snake extract

supplemented group.

YFER = Body. w‘.eight gain for e)'(perii‘nental. period
Diet intake for experimental period

Values are Mean* SD.

“Means with the different letter within a column are significantly different at p<0.05 by Duncan’s multiple range test.
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Swimming time (hr)

Fig. 2. Swimming time of rats control, terrapin extract or extract
supplemented diets.
EC: exercise-trained contro} group, ET: exercise-trained and terrapin
extract supplemented group, ES: exercise-trained and snake extract
supplemented group.

AE 7 2l ol Aolg woA it

zZltf2sTdsy

A 28 F &7 7R FH9AZ Fall-out subgroups)el
A AT EE S8 A= Fig 29 JERR Hiet gk
2 AFoA= ECFE 976108647, ET# 924109147, ES
T 9ME124X 70 2 93], ECTFY HaF FgAITle] of7h
AolR Agko] Ao}, EAAHOZ FoZHel zely Bl
gttt wEkA ShllelA A AlgrEe] BEAINEoE HHE)
T e 48 AlgLe Aoy AAEES rdYF 3 AL
HeF FALHE 71F:os Adksta, YukAel <l2aE o}
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=33 B
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07 =& £AZ HADp <0.05). $YE A7k A7E 85
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zl 7R $£93 Fall-out subgroups)?] =7 FeE
Flg. 4}: A 2 k) 2k ZE 3 SEelaE Aol A}
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Fig. 3. Liver and muscle glycogen concentration of rats fed
control, terrapin or snake extract supplemented diets (90-min
subgroups).

EC: exercise-trained control group, ET: exercise-trained and terrapin
extract supplemented group, ES: exercise-trained and snake extract
supplemented group.
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Fig. 4. Liver and muscle glycogen concentration of rats fed
control, terrapin or snake extract supplemented diets (all-out
subgroups).

EC: exercise-trained control group, ET: exercise-trained and terrapin
extract supplemented group, ES: exercise-trained and snake extract
supplemented group.
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Table 4. Analyses of energy sources of serum of rats fed contrel, terrapin extract or snake extract supplemented diets (90-min

subgroups)
Group" Glucose (mg/dL) Free fatty aicd (meg/L.) Triglyceride (mg/dL)
EC 108.89 +33.52% 636.38+210.98 28.441+9.82
ET 99.86+10.33 696.71 = 148.03 30.13+11.51
ES 105.44+25.60 615.88 £123.33 33.78£14.20

YEC: exercise-trained control group, ET: exercise-trained and terrapin extract supplemented group, ES: exercise-trained and snake extract

supplemented group.
PValues are Mean £ SD.

Table 5, Analyses of energy sources of serum of rats fed control, terrapin extract or snake extract supplemented diets (all-out

subgroups)
Group" Ghucose (mg/dL) Free fatty aicd (meg/L) Triglyceride (mg/dL)
EC 764.43 +32.06" 75543+ 198.75" 7751341
ET 59.89+£20.84 792.57+£368.30 5.11+1.83
ES 45441117 687.631£195.44 5.50+3.63

YEC: exercise-trained control group, ET: exercise-irained and terrapin extract supplemented group, ES: exercise-trained and snake extract

supplemented group.

Values are Mean = SD.
*Not significant.

Table 6. Analyses of serum fatigue factors of rats fed control, terrapin extract or snake extract supplemented diets (90-min subgroups)

Group" Lactate {mg/dL) Inorganic phosphate (mg/dL))  Creatine kinase (U/L) Ammonia (ug/dL)
EC 31.10+4.49 738142 140.63 £46,99 135.63£38.00
ET 30.881+4.27 7.68 1047 139.71 £30.11 111.86£35.08
ES 35.19+8.78 7.09+1.04 145.38 £48.63 12478 +32.67

VEC: exetcise-trained control group, ET: exercise-trained and terrapin extract supplemented group, ES: exercise-trained and snake extract

supplemented group.
MWalues are Mean £ SD.

£ Hkdsl=r(17), 9087 593 otollA2)(Table 4) glucose &
&& ET#e] ECad ES¥el Hlate We F55 Bov #
2149 Aol opy2lon, free faty acid®] FE= ETZo] ot
g Zo "8 52 F5EE 2o {93 Aol Yehd
A gkght}, FF wiglyceride ¥ = ESwtol ECits} ETatol W)
3 €4 wiglyceride =71 ¥kou FAIA R {3 Aol
= HolA] gigith Al & 7k A glucosed} free fatty acid,
28 wiglyceride®] F&ol il {-o]FH0 Abelzt vtEREA]
e Fo= vRoijrol 9oR7te) £YL A wiglyceride=
2E free fatty acidE glycogen sparing actiong Hal ©]&&
Dge] oAy 1zE Aee obd Ao Jddc)

8% glucose FT7} 743 H2RE w7 H, AT
Y 2ETdEge Adsks A7t zeEh £, 25 W
o] 289 glycogen TrEo] A5, EF glucose’t 252
2 fUEe ol 371 H9 o, 8% glucose?t AU
o] 7hH 2822 FUE glycogenS AT 3 4 gl7] o
ol H2E =7A dths Zlolth18). B3 w7kA] 98
(all-out subgroups)®|(Table 5) B4 glucose T ECEY
¥4 glucose =7t ET, ESwol Bl8) QoL 1932 Aje)
g Ho|x 4yt T3 free fatty acid®] FEE ESwe] UHE
ol BlE| w@gkont o] ] f§oF ] Aol HolA] %kl
Triglyceride &5+ ECZo] Al & 71¢d 7 58 Hd 3
& BEFou, FoARl Aole HolA 3t

293 W7ol AArEed 34 A F3HA Felrt
o, dg 2 AdF FE B4 FAAZ uFo] Hel &85

3} AV F2E BzHo|7} miglycerideZ free fatty acid2e] A
gg A3 ofyR] BEE A& e 59 25 9
EE A A 712 BFElA] Bohs AoE AEECK19).

gy vzas §4: 00% €T Z(90-min subgroups)]
3y A= 894 ¥4 Fis Table 60 AASEY 25 & 9
23k e YY3k= EF lactate == EST©] ECE3 ET
o g} =& $RE BSlou, & 7H] §43F Aol Hol
Al FATH19). 2F T8 Aol BHEE= 255590 24l actin
Z myosin®] AL Fole TA A ATP7L 7R3 HWY
A " IPY FEv J73] 7 o geia gukEe
2 &% 7o ¥€F P9 =7t 548 Frletd 24%
cross-bridge7t F3EHA 3 Aol AdlE: RAow e
A 16, 2 A s Al 2 7] foEl zole B
olA] AT Fith 25 T ZHA XA adenosine triphos-
phate(ATP) A Aol T 83} creatine phosphate 442 Zuja}
= #29 creatine kinase(CK)2] 84-2(16,21) ES#°] th& ¥
ol HlE] Fhou, o3RI Ale|E HelR= odjdth. A
ammonia F%= %A F9AQl Aol= HolA it} webM 90
kel UAE AR w9 79 Fo €F o2 aLF 4G
A 5" 9D AR FE2E B3Ho7t &5 8 A S8
= HEEZ9 4L AEAF|AY, ouAda FHEg a4
B 3942 JEFE v 5 gle FoE IadEn

e S 24T TCA cycle®] thAE HA7F G342 2
HEA] Zokar, T Zgo] FE3 Aol A 3=
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Tabie 7. Analyses of serum fatigue factors of rats fed control, terrapin extract or snake extract supplemented diets (ali-out subgroups)

Group” Lactate (mg/dL) Inorganic phosphate (mg/dL)  Creatine kinase (U/L) Ammonia (ng/dL)
EC 93971+ 18.17%% 9.75+£2.33 506.57 £175.63 43438 +287.53
ET 28.45 £ 18.00° 9.10£1.88 358.38+161.19 366.50+251.95
ES 61.93+22.52° 11.21+£2.69 425141 153.65 6522512264

"EC: Exercise-trained control group, ET: Exercise-trained and terrapin extract supplemented group, ES: Exercise-trained and snake extract

supplemented group.
PValues are Mean+ SD.

“Means with the different letter within a column are significantly different at p<0.05 by Duncan’s multiple range test.

Table 8. Enzyme activity of skeletal muscle in the 90-min
subgroups

Table 9. Enzyme activity of skeletal muscle in the all-out
subgroups

Enzyme activity of skeletal muscle

Enzyme activity of skeletal muscle

Group” (umol/g tissue/min) Group" {umol/g tissue/min)
Lactate dehydrogenase  Citrate synthase Lactate dehydrogenase  Citrate synthase
EC 17.15+177% 2585381 EC 1576 £3.12% 27.28+5.08
ET 17921212 2775+487 ET 17.85+4.21 2854+6.42
ES 18.041.78 33.28+4.21° ES 1544 £3.69 26.60+4.44

UEC: Exercise-trained control group, ET: Exercise-trained and terrapin
extract supplemented group, ES: Exercise-trained and snake extract
supplemented group.

Values are Mean = SD.
“Means with the different letter within a column are significantly
different at p<0.05 by Duncan’s multiple range test.

£E Al Ak THEHFO] IHK] Ath A mAA] Bale
T o5 239 33 557t TUkE D, oln AAE ke 2
dom Eiteo] A% R TellM MelElch1522). E3 2
ok &F B0 2AERY FHEE 2B, 25
oal] B4k F3o] dojuAl FHH A9 4HFEE ofrldly, &
% % glycogen tjAlel T3 phosphorylases] &L AsHA|
A 7] Aeie] £F dyRe Feo] He 5T iAo o
AeEchz el Avh(15,22,23). Table 76 A2 vis} 7o) &
7 W7hA] =98 Z(all-out subgroups)®] A lactate FE 54
A3, EST-9 8 lactate $E7} ECZ3 ET=0| B3 §93
22 EUtHp<005). ¢l= &5 Wl glycogen 57} ¥ ET
ol &% T A 3] £3E Ad T i F
st A pHO] W3l7h dolut AE FAES FAHAFE 4
iz 35 FANA 2 o]§Fo| g Lol Aoz Algd
t IP == ESwo| Al 2% 7H w8 #AE BEon) &
2]l Aol HolA] 2tom, (Ko 84 T3 7t oM &
o]A2l AlelE HolA] ottt £F Al opn|iate] EaE Qs
A3dE ammonia7l M2 QAT QlFul= REO =a2A g
H B2A Agog TEHTH Ammoniad) F54 ¥z 2L 7)
AL &5 Al A7) F7HEE ammonia A 7F F45A4E o
ERY E5, AR, 2542 58 doivhs Zold, ammonia
o] 24 w22 71AS AuEn, 2843 249 ammonia
7t 259 25U B sle THA A4S A=,
TCA cycle % B 28 AE lactic acid 42 =
Foen 2o s FEAIthe ol8olth(1524.25) £ &
Tolir @2 wzlA] 9% Fall-out subgroups)?] A ammonia
FEE EC, ETFl H|3] ES 84 ammonia F%7}F 78 =
ot ARl tols fATh

et o

=25 ] B4 84 24: 9087 498 T(90-min subgroups)

YEC: Exercise-trained control group, ET: Exercise-trained and terrapin
extract supplemented group, ES: Exercise-trained and snake extract
supplemented group.

BValues are Mean+SD,

o] FAZ 48N 5% 4FA= Table 89 AAE vle} zirh
LDHE T4kt Ae|olA pyruvateZ 58] lactae] B4E Zn)
e EARM IR 54 2 4] FotHEn, 25 92
o sleia Fag AR 44 Jou, HAY) TS T3
& A Fo) pyruvatert A wal @ibe] o] 3
3 pyruvaes B410.2 HAFA)7I= A<M LDHY A%
7} 71514 5, @5 LDH 849 Z71= tgs 73743,
by K18 T 22 Ay 7R ¥ 84} #AHo) e A
o= A Urk(12,1523). =3, CSE TCA 329 Al oA
AN cirateZ B3 HHL Emidhs gdoly, dukyog
i £ sl Frkske Flog deiA 9lvki1321,23).
90%-7+ 9%+ F(90-min subgroups)?] LDHEA 24 Zs}, EC
ol vlall ET3} ESw#e| LDH 840 Egkon}, §94¢
ol RolA gksltt. ¥, Cso| &4 ¥4 43 EcEH ET
ol vjstd ES+ CS 4ol FoHez =dthp<005).
ol XFLE 1% MWE & W glycogen 243} A lactate
FFo]l =2 ESTe] 849 $HEE Boln, AAR9] nlg
AL gaAy)Es 71des Al EY.

e, €7 w71x] 9% Z(all-out subgroups)d] FAZ &
4 AL Table 99 AAISE nig} AT} 25 Foll T4 o)
A7 &Ee) o]l A =W LDH 4o Z71eH 9t =,
glycogen T glucose”} #3=o] ATPE A sh= A0
A E wel] RS o] Athvt FEEHR ZahE, FakA 9
A At RsiEo] A EA Fike] A5 LDHEA
o] Z71ElA B}t 83 2k FFo| o|Fojx= Aol
€ YL 44, 2EF AL mitochodria W4 TCA
2o} AR} JLAE AXM ATPE A D) ojebr F
A 44 252 mitochondra Wel oA thatel] B
d 840 84e FUMIHOEN ATP 84S 28Fo2 F
AL 7 U=E oETH23.26). BF wi7kA =938 Fall-out
subgroups)®] LDH &4 =t 7+ & 749] f9]29l Aol 1ol
2] g%om CS AT TF, 2 & 7Y #2EQ Aols B
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oA ek 0 w—q A7 UA gk, 3 &
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goE,

[=) OF
S =
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T 9 E ThAAE AUl o] 7F5d 9EEAMS] 7S
B eaA sk 87 9] Aol 5% AR B 1% &89
S A7E 477 AEE F 907 FEAZ EH90-min
subgroups)¥t B2 wj71x] $9A)7] F(all-out subgroups)S
BHEFo R Urel Bt AAedsE AE ﬁ’_‘o?}
A3 888 Te AFRE #8319 9 A 982 v
A e AoZ yERdTth 90-min subgroups®] u]i_S__L_ =
A A3 gz vig] AR FE2E A7 E dAHT 79
8 R BTl BB HWgto u}(p<005) F7)14H,
creatine kinase @ 94+ B+ ETE34 ES# 25 x4
Fe)Hel zlol= gi%1cl. All-out subgroups? YHR:V"J ¥4 3
2 84 9A Al g3 24 552 w239 A oledel ot
£ 849 FEe 18 Aozt g gebd, &8 %
AR 22E0 HF= g ZHL'“—T?-% Fel 3t 5% ¥
33 ¥2 840 vAe 9T Ay gk FFE 5 UL

o&

A
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