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ABSTRACT

This study was designed to investigate the effects of pyroligneous liquor on lipid metaboilsm in serum of SPF/VAF Cri/
Bgi CD rats. Male CD rats were fed basic diet prepared in our Lab., and PL-0 (control), PL-1, PL-25, PL-50, PL-75
groups were prepared with pyroligneous liquor (35% of Choa Co. Ltd.) of 0%, 1%, 25%, 50% and 75% in purified water
per day for 8 weeks. Body weights and food intakes almost did not change in these five groups, and triglyceride (TG)
levels were significantly decreased (20.5% and 19.5%, respectively) in these PL-25 and PL-50 groups compared with
control group. Total and LDL-cholesterol levels were markedly decreased (20.7%, 16.3% and 20.3 %, 116.9%, respecti-
vely) in these PL-25 and PL-50% groups, but HDL-cholesterol levels were significantly increased about 36.4% and 25.5%
in serum of PL-25 and PL-50 groups compared with control group. Atherogenic indices were also remarkedly decreased
(63.0%, and 50%, respectively) in these PL-25 and PL-50 groups compared with control group. These results suggest that
long term administration orally of pyroligneous liquor in 25 to 50% may inhibit chronic degenerative disease through
improving of lipid metabolism of lower TG & LDL-cholesterol and higher HDL-cholesterol, and lower AJ. (Korean J

Nutrition 40(1) : 24 ~30, 2007)

KEY WORDS : SPF/VAF Cri/Bgi CD rats, choa pyroligneous liquor, triglyceride (TG), LDL and HDL-cholesterols, athe-

rogenic index (AD).
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e} 7FA #3A eRlolut ity Foll YA At
27F 3ol el R AHg-ehs daasiAy (se-
nile disease: chronic degenerative disease), <148 2]l
(senile dementia), 9% (cancer) 3 22 oM A4 Ag 2
& Fshe Ao g n ok ZE2 Ag (food re-
striction: FR)©] 8444k 0] S a3l o7 AAslo]
58 AAA717] Wil 40%<] 22 A FR)S H7
1 (average lifespan) & A2 50%7F4] AFH= A}
o] FE o} Ukt

AR A Z AL 23tabgel] o] #Alska itk 3l

due BUEA YSAEY sio] 43S W) AR
WA, o] 7k FRe) 959l AFE S )%

o G atkar) 2t ohje} Ay} DNAZS #ab7t
A 3A% o) HuA Aksla 2EHAS) AREA Bt
3k217 (lipid peroxide), A¥slehA (oxidized protein) 2
Ho] (mutation) & F8PEA 815 03k

olg FolA 7H Fadt AL viE AAYALEA] HH
%2 474, LDL-Z8 28 E0] AQHS doy|xut,
HDL-F#2EES LDL-ZH2HES AAlshs &gux
HE 214} (anti—cholesterol factor) 2 8 =1 9t}

2 A7e A2 715N AAAECEA 4 B Qe
CEE LR R a s Hrishy] fste] AbskE A
Ef2g AMEQ] H 22 Adurbel vl 51
9] g FAsle] Hristaat gt wEbA uE 45
z7ltell Wil 350~435CelN Fiiile] vt & - 3
Asle] =R AAMNAZTE (2003) Y A AR o, &
SEAe ZobgxdE AMEEtY Hxd 35%, D-&H]E,
A7) A, HER] T Frlste] At Al ExH AE
5ol 242} 0%, 1.0%, 25.0%, 50.0%, 75.0%7F H%
= ZA (Control, PL—1, PL—25, PL—50, PL—75 groups)
3t vk, SPF/VAF Cri/Bgi CDA rats (male, 150 = 10 g)
o 8F &%t ZARIE S} A A S8A o oS, Y &
o] A hrle]] MR Hxd Foi9 JEAE £ - Frlstod
oAl AE Il Bargirh

NE %

1. AgsE W A SEH

Hlo) @ Al Hl A (BioGenomics Inc., Seoul) ellA 7913t
SPF/VAF Cri/Bgi CDAl 8 (male, 150 = 10 g0 & ¢
glo] B g FEALG A 275 AL 2AXERA
oflp} Al 9l o] AEE B3l FolRks A7sielon, Fo

BEAES e 4001 :24~30, 2007 /25

Table 1. Chemical compositions of Choa pyroligneous liquor puri-
fied

Components Unit Standard Results
Moisture % - 95.430
Acetic acid % 2-20 3.110
Minerals % - 0.012
Vitamins % - 0.007
Heavy metal ppm < 4 ND
Lead ppm <2 ND
Phenol! % <16 ND
Ethyl ether ppm <20 ND
Benzopyrene ppem <0.002 0
Methyl alcohol ppm ‘ <50 3.50
Carbonyls ppm 2-25 4.70

Certified by Korea Hedalth Industry Development Institute (2003)

HOE Al the, 7ol 5150 o] EFEY% =
OFEERS 3|5l AT Fx2 35%, ¢17]0 D—£H|
&, mAdd7]x, wEeR] 55 H7lste] A Al FolEx
A AZ 287E A3l TA] 0% (control), 1.0%, 25.0%,
50.0%, 75.0%7} El=5 ZA| (Control, PL—1, PL—-25,
PL—-50, PL—75 groups) & th&, A RS} 8 Af- &
BAZTE o] W 383 AL dF HEEE (200 g 7]
D) AR AFHE 20 g, 8T EA B2AE 20 mlg AH
k= A0 2 AXkslo] 85 Bk Foidk the, 12417 24 &
3 o Fxd9] xAdi}t APl ARSIt (Table 1).
I8 FEARRAY Fe¥E (22 £ 2, 65 + 2% RH)
SlollX 12417F Ae)E (06 : 00~18 : 00) = Ho] #FE =
et

2. TENEY Y R A%

FTEAEE AERAE ©@58HE 58.3% (a—corn starch
45.0% + sucrose 13.3%)< 7|52 slo @A 18.0%
(sodium—free casein), #% 15.0% (lard/corn oil: 2/1,
w/w)E YU R S5t vleps} §712 (AIN-76 mix-
ture) 22+ 1.0%, 3.5%, 18]3 A4 3.0%, DL-meth-
ionine 0.3%, choline chloride 0.2%% 37}519131, 17]4|
cholesterol 0.5% @ sodium chloride 0.2%% 7519
VEYAHEZESTE FEsES TEHEE AEE Al
ARSI o4

T3 B8 AR 25 A7194] (Sigma Co., USA)
o] Bl W 15 Aloks F4iste] ARS8t

3. MiFEIe 3 NE 8 B

Applegate 91 Mol et Bl AFS S 5
Aol e T ALY WS Zl] AFW D A}
2EEE BT,
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AR FEY AHEle A8 AL 124K Bt AAA
7 & yste] Asiola, A 2 AL Aol 30+
ZF RS F 700 X golA 1087 A2 SRl 3
3t Ab=olo] Y-8 -2 14)9) sodium heparine (Sigma
Co., 100,000 units)-& 82 1 mlF 0.05 mlE 213+ com-
plete blood cell count® (CBC, S4AAP o] o A&
(=700l 4 - BE&shAAN BEAsigict

5. pme) o 23

YA o] iAo ke Lowry 59 959 BSAY
(Y ¢F) ez yslck 8HEF 20 e st
I HHL 1.0% SDS 494 16 dE 38k, 555 124
©1F Yol 8ull itk gME €4 15 9 20 UE #
& S=FrE4 80 2 85 4B Y11 FAAIch

oy 7]f] WE&-AleF (0.5% copper sulfate solution : 1.0%
sodium tartrate solution : 2.0% sodium carbonate solu-
tion = 0.5 :0.5 : 49, v/v) & 1.0 mi¥ A8t 1027 2
E33i}. T8]3 2007 Aok B|gE vhy, alAjeko
24 1.0 N FolinA|2Fe 0.1 ml® H718lo] 3k e
A 3087 B ths, 23457 (Spectrophotometer)
£ ARSI 525 nmelld FREE S5t EAFA

9l&te) @A 2k (mng protein/ml serum) < A6

6. 3N 5

A ZF FAXEAEA EIYAEE (triglyceride:
TG) 2] & TGREA}F (Sigma Co., USA) & ARE3}
At 8% 10 «, EFE (300 mg/d) 10 A9t
Blank 2 ©o}&4 10 poll TGHEA2E 1.0 mi¥ES 718}
2 B3 Uhy, 37°C 2ol 587 ¥ESAII) Blank
z2 slo] EHAFEAZ ARSI 540 nmolA &%
5 548t TGS &% (mg/dl serum) & AFsiect

7. 3 AHES ¥F 5%

4 o FZH2HE T2 Rudel 52 W7ol o
2} o—phthaldehyde 2= S330itE A58 0.1 m¥ ¥
3 thg, 33% KOHE 0.3 mlg} 95% ol 3.0 ml
g Hrlsta & 3ok ohg, 942 15882 60T X
of[A] 7YEAIZT & Wiz}, Ak 5.0 miE 78l =%
31, F5 3.0 mlE 71 ohy 187 &k okg, &
< st 1.0 ml9) dES 3%t S-S AR
5% - 7A%ZA)7]31, o—phthaldehyde A]2k& 2.0 miE 37}
sto] & sl 108 F Loz A 2% Sk 1.0

mlE Y7lste] Z Eghsic)

Home R

k7 & 10~90% Yol ¥3% %A (Spectrophoto-
meter) & ARESIY] 550 nmollA SREE 4510 X524
Zdo) upg} FZYAEE2] & (ng/dl serum) S FF

stoick.

8. 2O EYAHES| Y 5

g% %9 HDL- ¥ LDL-Zd2HE g3 =32
HDL—-E#28lE (HDL-C 555, Eiken Co., Japan), LDL—
A2 (BLF, Eiken Co., Japan) HNEAICES ARSI

1) LDL-S¥AHEBS| g 54

Noma 52| ## & Zdmsle] 3 0.1 ml, 5834 0.1
mlE A@#o] Y oj7]o] BLFAEAIY 1 W I8 742}
4.0 mi¥ 92 F 523 2 EAS oS, A2 (25 £ 30)
oA 2587 HA| F 10 ol FRTE UE=E 3l ¥
F33 A (Spectrophotometer) & ARE3M] 650 nmollA]
FTHEE 574310 LDL-Fd2~HE9 $F (mg/dl serum)
gl

2) HDL-SY2HES B 53

Noma 59 W& Zusld 83 0.3 miE Alga
Y1 of7]A FAAk 0.3 mE Yol & &astk uhg, A
oflA 1083 HHAF 700 X gold 10837 aRes) 1
F Akzol 50 4, EF28Y (100 mg/d) 50 4, blank® %
F= 50 el 74z HDLEHA ok 3.0 mI¥-& A7kskar & 4
& F 37C F2/delA 583t 7R-A1Z1t) Blank g tl22
3l 555 nmeIA FFEE F4ste] HDL-ZHAH &)
8k (mg/dl serum) < 3ok

9. SUFPRIE I

FTWASAE (atherogenic index: Al) & Haglund &<}
wpo) et Sl e 2ol HDL-Zelol2e) 92 o
T}S, o]2S thA] HDL—-ZAHE o] AXksigith

tlo ¢

Al value = (Total cholesterol—HDL cholesterol)/HDL
cholesterol

10. M0 FHIANE
B Ao BE Agda= B Alslo] HA g 2FH
22 AXsIgion, Zh Aglrzke] foAd AL Student’ s

t—test™ 2 A3

21t 3

2l

2t

1. HEHeP| DA 3%

2% (pyroligneous liquor: PL) 37} whe& A=w
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Fig. 1. Effects of pyroligneous liquor on body weight changes in
CD rats for 8 weeks.

PL-O, PL-1, PL-25, PL-50, PL-75: 0%, 1%, 25%, 50% and 75% of pyro-
ligneous liquor; Mean with 7 rats per group.

Blof| w)x= QYL Hlwsto] ¥ Fig. 13} 2tk

Fig. 1oll4] Bi= vle} o] Bxd HFH=E Qsto] 2F0)
vzl Hlsle] o e AEES Ho)y ISl A|F9
H3LE AR iz v wsle] PL-75 > PL-50 > PL—
25> PL—19] Foj7t9] 3ol wke} AlFo] oM Zast
AL el=

A T8 Exd SFNE tiET diM) 4~14%
9] AlF AA N7} AP ESCE o] st AP Fxdo) &
o2 o Hro] AF AA Ayt ety ol ulet A}
BH8 (feed efficiency) & A9 22 Ago R 7Had1
At

AA7HA] AFATEA Fx N Fojof o3t A5 o
Agel A4 #AERo] G = GARE B2 Fo
2 Choi 59 $9 (pine tree leaf) FEE29 Folo 93t
Az AAEHRe} AL FARE AEE eR T QA

2. TINEA OA= T

deld (chronic degenerative disease) 2] B Q&2
2] R ¢HR $A4RA (triglyceride: TG) &) €]
mRe HxH0] FolgaE vlatsto] B Table 29} 2th

3ol PL-25 9 PL-50 Foiv& 8% 59 34239
sho| 712} 97.23 + 2.24 9 98.40 + 8.17 mg/dl serum
24 dizare] S22 $ (12226 + 5.03 mg/dl se-
rum: 100.0%) thH] 79.5% 2 80.5%FA 2+ 21% 4
20%9 =-9- F24A TGS AAan7t vebstt} (p <
0.001). 3 PL-75 57 % 84 Fof F4AA o]
108.11 = 9.23 mg/dl serum @24 tjF12] 244242
$HE (122.26 + 503 mg/dl serum: 100.0%) tiH] 88.4%
ZA 12%vF 732742 A a7t eRgARE (b <0.01),

mE s xS eE 400D 1 24~30, 2007 /27

Table 2. Effects of pyroligneous liquor on friglyceride contents in
serum of CD rats for 8 weeks

Groups Triglyceride contents (mg/dl serum)
Control 122,26 = 5.03° 100.0%
PL-1 115,92 + 3.58 94.8%°
PL-25 97.23 £ 2.24** 79.5%
PL-50 98.40 + 8.17*** 80.5%
PL-75 108.11 + 9.23** 88.4%

PL-0, PL-1, PL-25 and PL-50: 0%, 1%, 25% and 50% of pyroligneous
liquor. “Mean £ SD with 7 rats per group. PPercent of control
values. *x: p<0.01, *x#+: p<0.001 compared with control group

Table 3. Effects of pyroligneous liquor on total cholesterol contents
in serum of CD rats for 8 weeks

Groups Total cholesterol contents (mg/g protein)
Control 134.61 £ 5.12° 100.0%
PL-1 123.66 = 6.19 91.9%°
PL- 25 106.80 = 7.20*** 79.3%
PL- 50 112.70 + 6.20** 83.7%
PL-75 124.64 + 8.84 92.6%

Refer to the comment in Table 3, *+: p<0.01, *++: p<0.001 com-
pared with control group

PL-25 9 PL-50 Fo7Rth= 4249 dAazr) ¥
ARITh= AMLE & 5= QI%iTh o]t AR HeFoief 2
3t Hz2hg-o 2ulte]] 3718 4= itk

Exd Foj7 A o) FAAAY TS gyAew o
AgE = QIths AR Hzdlo] XuHsfiol J3kg w3 A
o7 Azbd Bk opj2 FUAgS k] Aol X3
38 4 (lipolytic activity) 2k A5l oH Jgke 1
A= AReA] Fxolo] Xubisl|el F40ol AL A
o7 Zig€ck

AR Hxde] fa/dR FolA o' AEIXE A
£l A7t FosARE o5 A& FellA ol 7

1
e 24 G¥or 2T F 9le AR V|ddn:

2. SEANHE] A= P

2zol0] g2y Tolo o) WA Fo| FTAAHEB
Fe ul75}o] B Table 37} 2T} B39 Folo] ue
83 Fo) H2elangl Yol ot DA oA}
(o)

Ans

Exd PL-25 Fojr-e] FEd2HE 32 106.80 =
7.20 mg/dl serum S 2 A 79 FZYAHEZE e
(134.61 + 5.12 mg/dl serum: 100.0%) thy] 79.3%%
A 21%2] "l i oz Zel~eEe] AAa} et
3l (p <0.001), Ex9 PL-50 Foi7-9] 2ZYAHE
skk8. 112.70 £ 6.20 mg/dl serum®E thZET9] =54
2HE e (134.61 £ 5.12 mg/dl serum: 100.0%) tj
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Table 4. Effects of pyroligneous liguor on LDL-cholesterol contents
in serurn of CD rats for 8 weeks

Table 5. Effects of pyroligneous liquor on HDL-cholesterol contents
in serum of CD raits for 8 weeks

Groups LDL-cholesterol contents (mg/dl serum) Groups HDL-cholesterol contents (mg/dl serum)
Control 5513 = 4.37° 100.0% Control 44,88 + 1.51° 100.0%
PL-1 51.10 £ 3.20 92.6%° PL-1 4829 + 3.96 107.6%°
PL-25 44.55 + 451** 80.7% PL-25 61.22 & 1.95*** 136.4%
PL-50 45.80 = 3.19** 83.1% PL-50 56.34 + 4.32*** 125.5%
PL-75 50.62 + 1.58 91.6% PL-75 48.70 = 3.67 108.5%

Refer o the comment in Table 3, #++: p <0.001, *+: p <0.01 com-
pared with control group

H] 83.7%2A 17%2 a2l AAaxrt vepsdet (p <
0.01).

T8A% x99 PL-1% 9 PL-75% Foi79) &7
AHE ke 747} 12366 +6.19 9 124.64 + 8.84 mg/
dl serum @24 )27 A S g8 (13461 +
5.12 mg/dl serum: 100.0%) th¥] 242} 91.9% 2 92.6%
22X FEU2EHES 2 AAaH} 7~8% FEE A
e ZAgapr) gojx)s 2 Aol A=A (TG)
off BlX| = Bz Jgn A dx|sh= Aoz el
Wit

g3 Fo| F9142] A a7} vz R 7 Ex s
AR IS vkt ofejAdo] $aSta Q7] wWEel F
A2HES] Fal7t 4Es] 1" 4 Qg Ao V|yd,

olejst AMLE Fzoll o] 4% Fo ARG
S o] W ope} £ AP dirtell mlX= Fa
2HES] A g} A fARE ARoRLERA AE 5
o] ofd AFo] AT o 7jEctH

3. (DL ¥ HDL-S4AHIEY O1A)= T8

FRSR vk} o] FE2E Bl £ FYUAHERA
HDL (high density lipoprotein) —Z#| A S} L2 Zg)
2EIEZA QIS Wyl o7 2HsK= LDL (low den-
sity lipoprotein) —Z#AEE0] v} LDL-ZHAHEo] &
e Pakelo] FHASE sty SOV HEFT 5
9] Aolu7kx] F23IX|¥Y, HDL—FH 22 015 LDL-
ZYLHES AR F2 Zh2HER weA ok

Table 4014 Ex Folo] ©}2 I4 F9] LDL-Fal~
HE $9%-& Hwslol B, PL-25 B PL—-50 FojFelA
LDL-ZH 229 3ES FHog oAk, oleist
A 84 S FAAAA (TG) oV} F2U2HES]
Axaztet A2 AR A3 vl I

Aol izt el LDL-FHlAHES)
PL—25 9 PL—-50 FoiatollA 4455 + 451 & 45.80 *
3.19 mg/dl serum 224} thZF2 LDL-Z# A8 & g
(55.13 + 4.37 mg/dl serum: 100%) thv) 27z} 80.7% 2

Refer to the comment in Table 3, =++: p <0.001 compared with
control group

83.7%2A 19% X 16%2] 24 LDL-Zd2HE2 ¢
A&7t ebsek

A% 524 PL-1% ¥ PL-75% $997<] LDL-
FHAHE FE2 27 51.10 + 3.20 2 5052 + 158
mg/d]l serum® 24 272 LDL-ZdAHE9] 3k
(55.13 £ 4.37 mg/dl serum: 100.0%) tjH] 22} 92.6 %
91.6%2A] LDL-ZA8E2] &% AAarr 7~8% 7
T2 Audor Zhraapt golAm gich o)z A
T XA (TG)olv FZAE|ZB) n|H = Exde] o
T Ao YAk AEFoRE VERTh

31 Table 5904 LDL—Z@ A8 22 AAQA} (anti—
cholesterol factor) B 24912} (longevity factor) & BF
37 HDL-Ze|2e89] §e 72 BE 19 Fojio|
A HDL-Z#2EE2] $go] T7bsks ZA3e VR Q)
Qom 7 3= PL-25>PL-50>PL-75>PL-1 &
o] o2 HDL-Zd2HES &3 Zviass vehl
I SISt

J%AE HDL-ZYAHEY o] digt G921 a3}
£ Bzl PL-25 @ PL-50 SodollAqt vepdt) B2
A PL-25 ¥ PL-50- %979 HDL-Ed| e g
2 61.22 + 1.95 © 56.34 * 4.32 mg/dl serumC=2A] o
Z72] HDL—Z|~HE 8 (44.88 £ 1.51 mg/dl serum:
100.0%) ©iH] 136.4% 2 1255%24 22+ 36% 2 26%
9] dAgt HDL-Za4HE S7Faart 4=l (b <
0.001).

TERe] Hx ol B0l o g PL-75 W PL—-1 Fo}z9)
HDL~ZHAHES] §=% 247} 48.70 + 3.67 2 48.29 +
3.96 mg/dl serum® 24 thZ3¢ HDL-ZHAHE 3
(44.88 *+ 1.51 mg/dl serum: 100.0%) thy] tho] 8%
o] HDL—-ZdAeE9] 3 SvianzA fd2 7ldg
4 Stk

Exdo Foj7l HDL-ZUAHE g8k gapdor =
TRITHE AP ol F0)ole AR EA Bx 0] LDL-
ZY~HEL ZHAsh= i HDL- 28 AEES Z718h7]



Table 6. Effects of pyroligneous liquor on atherogenic index (Al)
in serum of CD rats for 8 weeks

Groups Atherogenic index (AD
Control 2.00 + 0.28° 100.0%
PL-1 1.56 = 0.04* 78.0%"
PL-25 0.74 £ 0.15** 37.0%
PL-50 1.00 £ 0.16** 50.0%
PL-75 1.56 =013 78.0%

Refer to the comment in Table 3, #*+: p <0.001 compared with
control group

wiol| okejz2hg-o] kA& vEbdttn AE = gl vt
2] Q¥F A3#2] Aeizhgel Tk ATellA ke 18
AAEt AP F7FH0] thde] AdEdeR A5
= Q7] wlFol 4t (Panax ginseng C. A. Meyer) 2] 4
Aslarg-o 2 A ol EA g3 (Adaptogen Effect) 8kt 33
7Fshe Abd R 2ok

ool Aujo|A] & uf HxHo] A x| chate} st
o} Qe whE ]l Aol LDL-FH2HEY 48 &
BA0F At offe} ZHAHEAARJIA EE &
FAE7X 8sR HDL-Ed 288 4 vig- &9
Ao F7RIhE AP B2 Aio] tiE®e] HDL-
ZelaeEe] Tl 28] IAE Floz g Wt op
2P &l FEEY £9 F9E (BuOH) ¥ ogokiHo]
E (EtOAc) 89 F=4Y9] A74%9 s YRk 7
oA HxAo A7IEEL RS mhe arow o
A 5 A -
4. FHEIAR O = FF
*é?l”éﬂ 27157%0] EW7sE0)7] wiel
HARZA S8 e

rlo

FuEE)

EmAEA]4= (atherogenic in-

dex- ADZF A o) wizvelE e 2351 Qlrh

SHARA| ol w|x| = Fxde] 45 FAFIAE vl
310 B Table 63 2t} Table 604 R vlg) Zo] &
Fd9 Fo] g et Aol QAN AY BE 5519
Eoi?oﬂ;ﬂ Zu ARG AR o 7 ZFaE L 9git)
ot FolM A7} 7 v FoT PL-25
BojFo g AV 0.74 + 0.152A thz7-¢] Al (2.00 £
0.28: 100.0%) ti®] 37.0%2X 60% ©13e] wi$- f2)
ol AlS] ZHAEHE Ve (p <0.001). I HHo2A
= PL-50 T2 24 A7} 1.00 + 0.16 224 =it
9] Al (2.00 + 0.28: 100.0%) thH] 50.0% %4 50%2)
- FAQ Al9) ZHE s veldtt (p<0.001).

4Fe] PL-1 % PL-75 Foji % o] thZx7 tin)
78.0%2A 22%2] vl ]2l AlS] g7t 1A
AL e )=

E}_o_lil

HREFES2 G 40(1) 1 24~30, 2007/29

L
2

ok
1o oy

Jfa

299 Foje

1 215210 LDL-EAEEe) §8ks g%
Ak 5 U Rk ope} ZHAHEAAIRIAL (anti—
cholesterol factor) %832 HDL—E#A8E2) gag
T 5T FTMAN FUASAF (ADE afyeg
Aa3l7] whEel] B2 A7 Fol= AUdHE v g4y
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