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Hepatoprotective Effects of 25 Herbal Formulas
in Primary Rat Hepatocytes

Seong Eun Jin, Soo-Jin Jeong, Hyeun-Kyoo Shin, Hyekyung Ha*

Herbal Medicine Formulation Research Group, Korea Institute of Oriental Medicine

The purpose of this study is to investigate the protective effects of 25 herbal formulas on acetaminophen (APAP)
or D-galactosamine (D-GalN)-induced hepatotoxicity in primary rat hepatocytes. Cell viability was measured using by
Cell Counting Kit-8. 15 kinds of herbal formulas significantly reversed the cell viabilittes of D-GalN-treated rat

hepatocytes compared with D-GalN alone (p<0.05).
Bojungikgi-tang, Galgeun-tang, Gumiganghwal-tang,

In particular, 9 herbal formulas (Bangpungtongseong-san,
Guibi-tang, Sagunja-tang, Samsoeum, Pyeongwi-san and

Yijin-tang) showed the potent protective effects. However, 8 herbal formula exerted weak protective effects and 2
herbal formula did not exert effects on hepatotoxicity by D-GalN. On APAP-induced hepatotoxicity, 7 kinds of herbal
formulas increased the viabilities of hepatocytes compare with APAP alone (p<0.05). These results could be provide
a valuable information for the future /n vivo or clinical studies to predict the hepatoprotective effects of herbal formulas.

Key words : Herbal formula, Hepatoprotection, Primary rat hepatocytes, Cell viability
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sulfuric acid ¥ glucuronic acid®} Z3H= o] 1154 glo] mjAds
AW}, 4-10%E cytochrome P4500] &)& thAl &A4Jo] Loju} ut
$73°] &2 N-acetyl-p-benzoquinoneimine (NAPQI)°] A/ #
th APAPE ##Fo 2 HH3HH BE &9 NAPQIZF A4 = o]
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A) & & FAAZ7) (PVIFDIOOR, LAIFE o] &3] 23} AEAE 1000x gl A 327 AR AHTh Leibovitz L-15
st AEAS 100 mLA HE § FAAX st A2 A HARE 2 JHRShe] /‘1]21:} % primary hepatocyte
£ SAAL, o] 5 AA FA FA ) i3S &S = maintenance supplements”7} £ 3-¥ Williams” E 9| 2|2 #E A
At A THTable 1). A A Alddle s2470x @ AAEZ 100 mgs At Collagen typel &2 FHE T-75 Zg2=3  (BD
PBS 1 mLdl %-OH/\]{ H 02 um filter2 o#3}e] REGAS Bioscience)oll 7HAE @gH& EF3 F 37T, 5% o]4hEtEA
100 mg/mL F=E XA o] 3 4ste] AE-SH3Th Z00 A 18 AZF T v Fst At
Table 1. Yields of herbal formula extracts 4 NEYZS I}
Herbal formula Y(i02|)d Herbal formula Y(iOZ‘)d BloF FEE0] A X 54 Yolh7y] ¢ AFZHE B
Bangpungtongseong-san  11.1 Samchulgeonbi-tang 245 3 HAZZ collagen typel o] ZEH 96 well plates] 2x10°
Banlragak(ﬁu/;ﬁeonma-mng ;Zj jﬁm,c?eum iig cells/well® 5-351e] 18 A|7h wjokst & 7} 2258 FoEa
ojungikgi-tang K amul-tang . = ob= 0o
Galgeun-tang 126 Sipjeondabo-tang 229 Aefste] 48 A2k <k W FBkAet. o]l CCK-8 &2 10 L.
Gumiganghwal-tang 238 Socheongryong-tang 217 A Hrreted 4 A L WS microplate  reader
Guibi-tang 243 Ssanghwa-tang 25.3 (Benchmark Plus, Bio-Rad. MN, USA)E A}8-3}4 450 nmoll A
Hwanglyeonhaedok-tang ~ 11.1 Sosiho-tang 22.9 sRTs 24359 N Slol Aro) Aol
Insampadok-san 243 Palmul-tang 25.9 FRES ST Stz vaste] AiiA A
Jaeumganghwa-tang 208 Pyeongwi-san 234 EAEE (% of control)E A4 0., Table 29 YER AT
Ojeok-san 21.0 Vijin-tang 185
Oryeong-san 22.7 Yijung-tang 24.8
Oyaksungi-san 244 Yukm jjiwhang-tang 27.0 Table 2. Cell viabilities of herbal formula extracts in primary rat
Sagunja-tang 223 hepatocytes

2. AleF

Hepatocyte Isolation System-2 Worthington Biochemical
Corporation (NJ, USA)ol A4 43t H 2.1, Williams” E medium
7} primary hepatocyte maintenance supplements (dexamethasone,
penicillin-streptomycin, insulin, transferrin, selenium complex,
BSA, linoleic acid)= Gibco BRL (Carlsbad, CA, USA)ll A T+
st ARSI T Cell Counting Kit-8 (CCK-8)&
(Kumamoto, Japan)ol Al T+ ™, acetaminophen (APAP)
7} D-galactosamine (D-GalN), dimethyl sulfoxide (DMSO)=
Sigma Chemical Co. (St. Louis, MO, USA) #|&%& A3ttt

=

Dojindo

L

Sprague-Dawley 7]%-<
T3HA

701 Eo]-

12 ~
£ Berry'?9] collagenase perfusion W
o]  Worthington BiochemicalAt (NY, USA)®] Hepatocyte
Isolation System< ©]-&3}o A|ZALe] W] whe} #2319
3 F ol pentobarbital sodium (AERE FAAl, SHA L, AL)S

A X

E
57 FArete] vhAAZ H, RS Faf 37 C R 7h¥ HBSS
buffers F3twA st & Adste] Foz Ry dA4E F
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Herbal formula COT;Z?{:‘E;'O” (‘ie!fv‘caobnll‘rtoy\)
Bangpungtongseong-san 125 86.06 + 3.97
250 8052 1+ 247

500 8172 + 1.99

Banhabakchulcheonma-tang 125 9237 + 3.66
250 10125 + 6.26

500 91.61 + 6.68

Bojungikgi-tang 125 9264 + 231
250 96.57 £ 2.07

500 96.18 + 0.32

Galgeun-tang 125 8550 + 0.52
250 89.71 + 238

500 90.01 + 230

Gumiganghwal-tang 125 89.26 + 2.19
250 10285 + 162

500 98.21 + 2.77

Guibi-tang 125 86.06 + 2.76

250 8649 + 244

500 81.65 + 4.24

Hwanglyeonhaedok-tang 125 9382 £ 0.89
250 95.05 + 2.18

500 99.92 + 1.14

Insampadok-san 125 9187 + 220
250 9030 + 1.58

500 99.15 + 3.08

Jaeumganghwa-tang 125 9179 + 243
250 91.03 £ 167

500 9522 + 260

Ojeok-san 125 9042 + 173

250 90.10 + 0.88

500 8042 + 1.06




ghoF Ak 25% digh 2t BRE ad) vl A
Herbal formula Concentration Cell viability o SA%S APAP & D-GalN HZ|F3 vlwsle] g4l
lbg/mi) (% of contro) AZAES (% of APAP EE % of D-GalN)& 72¥stglom,
Oryeong-san 125 9995 + 083
250 10958 + 144 Table 32} 4ol JeR 2l
500 10689 + 249
Oyaksungi-san 125 10792 + 329
250 11568 + 681 Ay By
500 10485 + 554
Sagunja-tang 125 10249 ¢ 321 4 w .
250 96.82 + 527 Fu- ¥ . 30 *
500 98.20 + 340 z 7
Samchulgeonbi-tang 125 9311 + 0.80 g8 ; 8 5
250 88.67 + 1.87 inl i .
500 86.72 + 2.58
Samsoeum 125 9088 t+ 175 04 0
250 9477 + 2.09 ' )
200 8955 + 109 0§ 100 30 40 (M) 0 L2 4 6 8 mM
Samul-tang 125 9149 + 3.20
250 7787 + 202 Fig. 1. Hepatotoxicities of acetaminophen (A) and D-galactosamine
500 76.83 + 239 (B) in primary rat hepatocytes. Cells were treated with the indicated concentrations
Sipjeondabo-tang 125 8851 + 074 of acetaminophen or D-galactosamine for 48 h. Cell viabiity was measured by CCK-8 assay.
250 8396 + 078 Data are expressed as mean+SEM (n=4). #p<0.01 indicates significant differences from the
500 8997 + 175 normal cells. »p<0.01 indicate significant differences from the normal cells.
Socheongryong-tang 125 96.05 + 1.65
250 9266 + 317 7. 3AAE
500 88.83 + 211 o= AF 70 o AN E A
RE AY7HS mean £ SEMOZ YERSIT. A AT}
Ssanghwa-tang 125 9249 + 1.69 B ) _
250 9436 + 102 g 5AEH FJdA A4S ANOVA #HAS FHEsHon,
500 95.01 + 126 Dunnet's multiple comparison testg ©]-83}4 p-value’} 0.05
Sosiho-tang 125 9529 + 212 kel AL 0613 Ao o5
250 10725 + 207 ]1_ 2 6T Tl’v’] o Ao E 00}9\:}\‘:]'-
500 10697 + 239
Palmul-tang 125 8340 + 144 z -
250 88.03 + 128 = 2t
500 8299 + 274 )
Pyeongwi-san 125 9397 t 372 1. &oF Ae] AE5A
250 8722+ 330 5% o A FEEe) B9 AR wF A )
500 8324 t+ 256 _ B _ = =
yﬂ/ﬂ'l‘ﬁﬂg 125 8179 + 205 ?‘l’ %Aé% %7}-@ 75_3'/]—, ZE}_‘E-EOL/ ?—E]7O]’%Eol/ ﬂ“‘ﬂ"ﬂ%ﬁu Oy E-
250 8267 + 3.05 TY71, AATAR, AadE, 2AE5", AR, 48, o F
el 8071+ 254 B, Qoker|d, o138, AWASY, AeAaY % FAH=Y
Yijung-tang 125 10247 + 155 _ o
500 9780 t 396 3l FRoNE AEZSA0] gl AL YEyth v, AHE
pukmyiwhang-tang -~ po 3 9 M4 250 pg/mlL, AHEF, AN R FAL 125
500 31:19 R 2:35 ug/mL |3l X AEFAe] fle AoZ #FHJom, AU,
Cells were treated with the indicated concentrations of herbal formula extracts for 48 h. HEZEXA Su| x| 3E o|E W HEELS 125 Lof| »
Cell viability was measured by CCK-8 assay. Data are expressed as mean + SEM (n=4). cerere FARE ] ° x e ng/m 14
81.79~88.16% 2] MEAEES YERT
6. AENN) 2 BE T3} 24
AUA YL F3) LG AT 40 mMe] APAPSHAmMe] 2. et Ak} WARE APAPE f28 15 4ol wAE 9%
D-GaIN& 7t g o +540] §9949 AUA (p<0.01) & 25%9] 3ok At FEF o] APAPY] 3 fIE THAE
HAorg, E AP E M54 F2S 98 APAPY D-GalN EAo) v X e J&LS Table 33 2l APAP (40 mM)ZS =23}
o FEE Zt7b 40 mM3} 4 mME Aesle] A3} thFig. 1). of 46 AZF T FAEE WG AT, AFYEE L xTd
YA} vk THMEE collagen- 1 ©] ZHE 96 well platel] Hl3 AA3] gAY BT, AMEY, AEANE, 29
2310 cells/well® ¥33ke] 18 A1t w3 &, o= §hof A 713, SHAGE, oled B N5 AAee 45 F
W FE% (0-500 ug/mL)S A2stgiet 2 Az wiF F APAP =X APAP A el wls] AlzAEL0] F7Hehe Ao u
40 mM) 2 D-GalN (40 mM)<& 242+ X 2|3laL, 46 A1ZF 5 ) Eoy sx & axe gtk
Fatol £4L FUSINT. olo]A) CCK-8 £4& 10 L4 7}
sled 4 AI7t F <k ¥l 3t microplate reader (Benchmark Plus, 3. 3ok Aube]l A 7F D-GalNe. 2 FitdE 7HEAld mx&
Bio-Rad. MN, USA)S AH&-3to] 450 nmolH EF =2 24819 Y
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Table 3. Effects of herbal formula extracts on acetaminophen
(APAP)-induced hepatotoxicity in primary rat hepatocytes

Concentration Cell viability
Herbal formula (Mg/mL) % of Control % of AP
0 7061+ 518 10000+ 7.33°
Bangpungtongseong-san 125 6971+ 607 9872+ 860
250 6758+ 101 9571+ 144
500 7522+ 3.17 10652+ 4.49
7132+ 2.84 100,00 + 3.98
Banhabakchulcheonma-tang 125 6597+ 319 9250+ 447
250 6001+ 379 8414+ 531
500 72.05+ 3.27 101.03 £ 4.59
Bojungikgi-tang 0 4387+ 0.99 100.00 + 2.26"
125 4338+ 1.98 98.891+ 452
250 4932+ 1.67 11243+ 381*
500 45211+ 2.71 103.04 ¢ 6.17
Galgeun-tang 0 4589+ 2.94 100.00 £ 6.40°
125 4693+ 1.22 102.27 £ 2.67
250 42011+ 2.88 9154+ 6.27
500 3539+ 086 7713+ 188
Gumiganghwal-tang 0 6056+ 1.01 10000+ 167
125 5017+ 073 8284+ 121
250 4045+ 3.88 6679+ 641
500 4290+ 2.08 70854+ 343
Guibi-tang 0 65.61+ 3.04 100.00 + 464"
125 6163+ 3.01 9394+ 459
250 6176+ 134 9413+ 205
500 6847+ 3.63 10436t 5‘53#
+ +
uangheanhaedobng a0 g 11as s sae
250 7060+ 1.81 9246+ 237
500 8292+ 152 10861+ 199
Insampadok-san 0 5571+ 059 100.00 + 1.057
125 5048+ 290 90.61+ 520
250 4277+ 159 7677+ 2.85
500 4732+ 179 84931321
Jaeumganghwa-tang 0 4762 + 349 100.00 + 732°
125 48.98 + 3.87 102.86 ¢ 8.13
250 4189+ 1.00 87971 211
500 4564+ 2.06 9585+ 432
0Ojeok-san 0 3752+ 142 10000+ 378
125 3581+ 070 9544+ 1.88
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Concentration Cell viability
Herbal formula (Hg/mL) % of Control % of AP

250 3371+ 101 89.84+ 270

500 3596+ 090 95.85+ 240

Oryeong-san 0 68.54 + 1.39 100.00  2.037

125 6779+ 244 9890t 357

250 6215+ 195 90.69+ 285

500 6370+ 152 9295+ 222

Oyaksungi-san 0 63.07 + 079 100.00 + 125
125 7075+ 347 112.17 £ 5.50*

250 6995+ 2.75 11091 + 435*
500 72251+ 2.96 11455+ 4.69**

Sagunja-tang 0 6362+ 354 100.00+ 557

125 64.87 + 3.46 101.96+ 545

250 66.81+ 5.15 105.01+ 8.10

500 69.02+ 2.92 10849+ 459

Samchulgeonbi-tang 0 36.08+ 1.01 100.00+ 281
125 53.83+ 247 149.20 + 6.85**

250 3457+ 110 95.82 ¢t 3.05

500 3231+ 053 89.55+ 148

Samsoeum 0 7365+ 237 100.00 + 3.21°

125 76.851+ 0.76 104.35+ 1.03

250 7246+ 347 98391+ 471

500 7097+ 376 9637+ 511

Samul-tang 0 5745+ 3.04 100.00 + 529

125 5577+ 338 97.07+ 588

250 6299+ 152 109.64 + 2.64
500 6688+ 245 11641+ 4.27*

Sipjeondabo-tang 0 4850+ 1.84 100.00 + 3.79°

125 47.181 2.00 9726+ 4.12

250 42.04+ 201 86.66+ 414

500 4077+ 4.06  84.05+ 8.36

Socheongryong-tang 0 4839+ 1.89 10000+ 3917

125 4957+ 231 10244+ 477

250 4943+ 091 10215+ 1.88

500 4316+ 1.89 89.20 + 3.90
Ssanghwa-tang 0 86.94+ 1.61 100.00 + 1.85 #

125 91.23+ 1.89 104.94 ¢ 2.17

250 8876+ 190 102.09+ 2.19

500 86.18+ 231 99.13+ 2.66
Sosiho-tang 0 7642+ 2.28 100.00+ 2.98 #

125 79.28 ¢+ 1.66 103.75+ 2.17

250 8138+ 144 10649+ 1389

500 81.18+ 2.72 106.22 + 3.56

Palmul-tang 0 4442+ 2.09 100.00 + 4707

125 3928+ 1.00 8843+ 226

250 3807+ 157 8570+ 353

500 3512+ 1.09 79.05¢+ 245

Pyeongwi-san 0 6232+ 098 100.00+ 1577

125 6194+ 146 9940+ 234

250 63.60+ 099 102.05¢+ 159

500 6642+ 221 106.57 + 3.54

Vijin-tang 0 32.64 + 1.24 10000 £ 379

125 2920+ 2.24 89491+ 6.85

250 36.04 + 3.89 11043 + 11.92

500 2851+ 0.77 8735+ 236

Vijung-tang 0 7716+ 037 100.00  0.48°

125 80.60+ 1.52 10445+ 1.97

250 7897+ 096 10234+ 1.24
500 8527+ 3.07 110.51+ 3.98*

Yukm jjiwhang-tang 0 7067 + 5.10 100.00 + 7.217
125 8082+ 2.84 11437+ 4.02*

250 7585+ 4.11 107.33 + 5.82

500 7178+ 4.17 101.58 + 5.91

Cells were pretreated with the indicated concentrations of herbal formula extracts for 2
h and treated with APAP (40 mM) for 46 h. Cell viability was measured by CCK-8
assay. Data are expressed as mean * SEM (n=4). #p<0.01 indicates significant
differences from the normal cells. «p<0.05 and *p<0.01 indicate significant differences
from the APAP-treated cells.



Table 4. Effects of herbal formula extracts on D-galactosamine

Concentration Cell viahility

Herbal formula
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Gunigangival-ang (sginL)

Guibi-tang (g}

(D-GalN)-induced hepatotoxicity in primary rat hepatocytes (ug/mlL) % of Control % of D-GalN
Herbal formula Concentration Cell viability Samul-tang 0 58.55+1.91 10000+t 3.25°
(ug/mlL) % of Control % of D-GalIN 125 68.03+138 11619+ 2.35*
Eaﬂgpy/]g[gng;gg/]g- 0 58.26+4.18 100.00 + 7,17# 250 7940 +4.08 13560+ 6.96%*
san 125 7258 +263 12457+ 452% 500 82.55+ 274 14099+ 4.68**
250 80.75+ 1,97 13860+ 3.38** Sipjeondabo-tang 0 4772 +159 10000+ 3.33°
500 89.73+ 240 15401+ 412** 125 51.79+273 10852+ 571
Banhabakchulcheonma-t 0 59.27 + 263 100.00 + 4.44° 250 5171+1.16 108351+ 243
ang 125 69.39+£3.05 117.07+ 5.14* 500 57.30 £ 4.00 120.07 + 8.39**
250 7092+ 407 11965+ 6.86* Socheongryong-tang 0 47.19+3.01 10000+ 637
500 7595+295 12814+ 498* 125 52,64+ 046 11153+ 098
Bojungikgi-tang 0 4841+ 145 100.00 + 3.00° 250 5296 +3.03 11222+ 643*
125 63.60 £ 1.54 13136+ 3.19** 500 5434 +173 11515+ 3.67*
250 66.00+ 0.88 13634 + 1.82** Ssanghwa-tang 0 5576+ 092 10000+ 1.65°
500 7632+ 055 157.65+ 1.14* 125 61.37£1.95 110.05+ 3.51**
Galgeun-tang 0 48.67+1.05 100.00+ 2.15° 250 6472 +1.05 116.07 + 1.88**
125 6533+ 043 13422+ 0.88** 500 69.38 £ 047 12441+ 0.84**
250 7528 +1.74 15467+ 3.57* Sosiho-tang 0 6341+ 148 10000+ 234
500 81.87+2.76 16822+ 566** 125 7629 +236 12031+ 3.72%
Gumiganghwal-tang 0 53.99+3.00 100.00+ 555 250 7967 +1.65 12563+ 2.61*
125 6415+ 342 11881+ 6.34* 500 7635+ 467 12040+ 7.36%
250 69.31£3.00 12838+ 5.56** Palmul-tang 0 37.76 +2.27 10000+ 6.00°
500 83.82+1.09 15525+ 2.02** 125 4244 +291 11239+ 772
Guibi-tang 0 5246+ 2.17 100.00 + 4.14" 250 4618 +2.57 12230+ 6.79**
125 61.84+135 117.88+ 2.58** 500 46.05+1.59 12194+ 421*
250 7525+ 278 14343+ 530* Pyeongwi-san 0 5433 +246 100.00+ 4.53°
500 80.85+2.27 15411+ 433** 125 61.14 £ 2,06 11255+ 3.79**
Hwanglyeonhaedok- 0 78.02+1.05 10000+ 135 250 7677 £+ 180 14131+ 331**
fang 125 87.23+216 11181+ 2.76** 500 82.65+0.78 152.14 + 1.44**
250 93.85+ 176 12029+ 2.25* Vijin-tang 0 38534135 100.00+ 352
500 96.23+1.65 12334+ 2.11** 125 4323 +159 11220+ 4.13*
Insampadok-san 0 51.04+ 276 10000+ 5.40° 250 4777+069 12398+ 1.79*
125 56.41+143 11054+ 2.80 500 6143 +249 15942+ 6.45*
250 54.05+298 10591+ 583 Vijung-tang 0 66.99 + 1.67 10000+ 2.49°
500 56411209 11054+ 409 125 7423 +324 11080 + 4.84*
Jaeumganghwa-tang 0 59.08+ 0.66 10000+ 1.11° 250 80.28 + 145 11983+ 2.17**
125 6299+ 139 10662+ 235 500 7821+119 11674+ 1.77*
250 61.96+1.77 10488+ 2.99 Yukm jjiwhang-tang 0 71.55+1.50 100.00 + 2.10°
500 68.62+296 11615+ 501* 125 66.48 £ 257 9292+ 3.58
Ojeok-san 0 4926+ 142 10000+ 2.89° 250 7821+093 10930+ 131
125 56.61+1.18 11492+ 2.40* 500 120.06 £ 5.64 167.80 + 7.88**
250 6100+ 141 123841+ 2.86** Cells were pretreated with the indicated concentrations of herbal formula extracts for 2
500 6923+ 140 14053 + 2.85* h and treated with D-GalN (4 mM) for 46 h. Cell viabilty was measured by CCK-8
- assay. Data are expressed as mean + SEM (n=4). #p<0.01 indicates significant
Oryeong-san 0 62401277 100.00+ 4.44 differences from the normal cells. *p<0.05 and *p<0.01 indicate significant differences
125 6596+ 136 10571+ 2.18 from the D-GalN-treated cells.
250 64.59+2.15 10352+ 344
500 67.17+3.06 107.65+ 4.90 ‘
Oyaksungi-san 0 6870+ 2.69 10000 3.91° ” "
125 6852+ 105 99.744 152 Lo R
250 7737+ 4.68 11262+ 681 , = . B
500 9934+ 6.06 14461+ 8.82* - :
Sagunja-tang 0 5674+ 157 10000+ 277 Ha ) Fu
125 68.96 + 450 12155+ 7.93** a : ¥
250 73.63+342 12978+ 6.02%* faromare, - e DGIN W8 2% 5 e
500 93.61+2.85 16499+ 503** Soelerrg o) S
Samchulgeonbi-tang 0 49.76+ 111 100.00 £ 2.22° » 0 »
125 56.02+1.00 11259+ 2.01** ‘ wl
250 58.12+0.78 11681+ 1.57** . 2, .o
500 7042+ 129 14152+ 2.60* I E . e
Samsoeum 0 6261+1.61 10000t 2.57° H J‘ )
125 7349£399 11738+ 638 J :
250 7799+ 455 12457+ 7.27%
500 10311 i 247 16470 i 3.95** ‘ Control  D-GalN 125 250 S00 Control  D-GalN 125 250 500 ! Coatol  D-GalN 125 30 500

Preonguisan(uginl)
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150% ol’d o2 Yeht FEof gk AlE &3 AEoA s 23]
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i 40 AAE FE EH BE ARE A Ao 1}
) I I I Bitout APAPY 9% BEAG AAE AR FEclAqu 1
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Fig. 2. Effects of herbal formula extracts on Dgalactosamlne 3 AAEE, 2HEY, AAUYRE, Q%572 S0 3, o]
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with D-GalN (4 mM) for 46 h. Cell viability was measured by CCK-8 assay. Data are Hor} QALY QA EALS HE g} Qe ASE JEyt
o 72005 o 001 ils Sonion dioenas fom e b rones o, T SSREZIAL, SV % 035 4] APAPY] €T W%
gol dal ¥ FT=elA BE a7t YEgoy v EH
Il R A Brhe glon 2AEY, 298, e, 2YY, AR
3u 2 ZEF HAele ¢ REadE YehR g
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A AN A BEEANY BN AEAg? e Z A YR FTo|A APAP ©E Ao Hls) AEYE
& 258 ggg ™ 08 ak 0 Qa5 594 o] Zrhsld o FxoEAQ Ty et gttt
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Al frabEE 7 e i BE adE Ay A8 3H g, A Y, dag, AEang, A3y, 27, ojuE, B4t
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Aol Yok Ardoz g o AW 5% F oY, Tr3EY,
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ot BFEAN, A AR, das, A5, 34, oY % 92 5 9% Aol D-GalN F% H=Ad W3 Bs a7} 9
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B2 500 pg/mL 2 9= AP Al AEAEE0] 80%HE A ZFALe] =
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