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Protective Effects of Some Phytobased Polysaccharides on the Acute
Hepatic Damages of ICR-Mice Induced by the Administration
of Carbon Tetrachloride and D-Galactosamine

Chang-kiu Moon, Mi-Young Ahn and Jin-Ho Chung*
College of Pharmacy, Seoul National University, San 56-1, Sinlim-Dong, Kwanak-Gu, Seoul, Korea
and * Toxicology division, School of Hygiene & Public Health, Johns Hopkins University,
615 N. Walfe street, Baltimore MD 21205 U.S.A.

Abstract—DPolysaccharides obtained from Sappan Lignum, Mori Radicis Cortex and Olibanum were
examined for their liver protective effects against carbon tetrachloride-and D-galactosamine intoxication in
ICR-mice. Hexobarbital sleeping time and serum transaminases (S-GOT and S-GPT) were measured as
parameters for the evaluation of liver protective effects. All polysaccharides tested in this experiment showed
remarkable positive effects on the prevention of hepatic intoxication with carbon tetrachloride-and D-
galactosamine. Much better liver protective effects of polysaccharides were observed in D-galactosamine-liver
injuries than in carbon tetrachloride-injuries.

Vlrus'll BEZ6, FPRRSSAE 5o FRMURH #axc) MR BWREE o oi$ =& AoR fid
2 R oz‘{ﬁf\‘{ﬁt s PAfEe ol Elmgleh b BifEeke SR KTRERAE A 2 BC0R7)

WRo 2 QaE ki ol oz A low A FREMEHA B REFRHC B
ﬁ%—é— Fa BES Ao 2 silymarine] sz Yot

Bi Ceriolus versicolor 2. Y-8l 7y#fst P/ FABHES A=
o] MifpEo 2 E o2 glucano] murine viral hepatitisol BR7F S0l HE= o LRl
o5t FHRE W Wil BBTTHEME] A Al vk olel HERE HEMBpZTE M
SYEEIS WHho R FEEAE 2 AZPEE U e Be Axe 43R Fk
sl PIEsEol A PUMSIEER MHKS 6 M 3%e SKEEel #Hehd SMEEHHEZ
Bs 2 e WELRES BWE=A virusth FFS FUG kS f@she D-galacto
samineo] k3t FFdiol w X E 4 FL HESY 42 MR #EtzA It

Saccharomyces Cerevisiae

®x B F5 &
WER BN — vk ICR-miced A& ABE HHREBY MHEHIZNE Fgdol 28R A3 27
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A7 2 HERl (s er] ol MES f 20g0 vl HBREMol W Hito) B,
TRIRES JIE W BRI R P 9RENIE LIMsAbo ol EERESHA o

WYl —Phellodendri Cortex, Olibanum, Mori Radicis Cortex, Ginseng Radiz 3 Sappon
Lignum$ WM ZE A HP%K 7S uhe % sty

5% —Anthrone (Sigma), carbon tetrachloride (E. Merck), D-galactosamine HCI(Sigma),
hexobarbital sodium (Tokyo chemical), sodium acetate (Shinyo pure chemical), Na-CMC (Jansei
chemical), sodium chloride (Wako pure chemical) 3! trichloroacetic acid (Shinyo pure chemical).

a8 —Centrifuge (Beckman Model J-21 & Hanil Industry Co. Type HA-2), 33} A% &
47] (Abbott ABA-200), UV-spectrophotometer (LKB 4050), w7127 (Edward Ep03),
ultrafiltration set (Amicon 8200), sonicator (Dawe Soniclean automatic).

S| MW, SR X BE% EWHRE 30088 & KEFFEE 3, Caldesfo] Jimkdol H:dh
of HWEHE M, SR 2 Bstao

Atg s Bt 3 D-Galactosaminedi k5t ICR-mice2| =4 FFigiW &%, Stk SWEC| &M
H FEAIZS| JE—Table Ioll #/RE whe} 7ro] Han o] e okzt wixste EhEstd
ot N ZEE, Ad dlela (82 D-galactosamine) ¥, silymarine o) 28 2 &S EE SRR %)
o K5 A1 Helle 2B} A9 sbsbs (D-galactosamine) B2 0.5% CMC 4FEABMKD < ¥
e $RELSt s silymarin o) 283 SR RRBES & silymarin =t 3 SEEY R & Bk
A skl Al 2 A2 Al 3 Hele Bl e 0.5% CMC £HAgBKYS, Ad3dws (D-
galactosamine) Bfol & M2 Aldsleta s HEsiglor] S Rl = SREs Aldsiet
25 W gEsdch A 4dAE A1 RS 2L g9 stz A5 BHA &R & 0t
o] hexobarbital sodium 50mg/kge kA #HlT ¢4 720S HAlEs o

AtE gtEEA 2 D-Galactosamine(| 4&3t ICR-mice®| FFIRUE #Hy, SF 2880 34M U m

Table I—Treatment of ICR-mice with some phytobased polysaccharides and carbon tetrachloride or
D-galactosamine.

Group Dose —— T
1 2 3 4 5
1. Control 0.5% CMC-saline 0.5% CMC-saline
2. CCly 0. 13ml/kg/day 0.5% CMC- CCl, (or D-galactosa- 0.5% CMC-
saline mine) saline
3. Silymarin 25mg/kg/day Silymarin Silymarin+CCl, Silymarin Sleeping time
(or D-galactosamine)
Li. o6ma/ke/da and serum
4 grslirr’fi&y-l g/keraay transaminase
saccharide activities were
5. Mori Radicis 25mg/kg/day Polysaccharide Polysaccharide+ Polysaccharide measured
Cortex- CCly (or ) :
polysaccharide D-galactosamine)
6. Olibanum- 25mg/kg/day
polysaccharide

Each group consists of 10 mice (male ICR-mice weighing about 20g). Carbon Tetrachloride dissolved
in olive oil was given orally. D-galactosamine-HCI dissolved in physiological NaCl solution was adminis-
tered intraperitonealy. Each sample suspended in 0.5% CMC-saline was administered intraperitonealy.
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7% Transaminase ;F14°| fE—14Hs} FUstA EHe ICR-micez ¥ ¥ Al 5 HAl M
S BEEE et Al armpit |+ axillary vessel 2 B8 #3REZE M-S 3040 A A # 3, 000rpmol)
A 304rf BOSMESIR . AR MES BERENS HiE A or] BEREMS ME
ABA-200 Autoanalyzer (Abbottiit) & FiF 3t o},

Ultrafiltration #kS FIFH S 48059 4812 Diaflo Ultrafiltration membraneg- F|Bi8l¢] 10psi
LT AERETAA muksln A 45F& 300, 00000 Lo Koz @tst s 2F& 300,000
BB ZBIEL AR Fo $a47 # J5A2AA o5 BB FASAT.

SFHE 300,000 DA ES S¥ENE S#Ele HEK Adslets 9 D-galactosamineo] {3 ICR-mice
o] A 9] parameter24 9| [fi# Transaminase] WEHEMPIE S A€ viet FA—3tA EBiTst
et

at AH—2E e Y TEEAAe FRsld e JEERe AEEBE> Student t-test
ol {ka] FHEstH et

KBEEREEER

CtetRo| YEE—Caldes 59 ulol &3l Mori Radicis Cortex, Olibanum 3 Sappan Lignum
$ Ao r bR F&, 2= F AAE AAstel SR HKEE 4 130, 0.84,
0.06%°] 21 .

Al stEr A0 &8 ICR-mice2| SA4 FFai S A24 CI2&E =07 Hexobabital-4=04
A2t a|xj= Hg—Table [ o] /<ﬂ A8 vk} zto] silymarin AR e 2AEI} Feht Am
T BEIEAS AR B2 3o Fa gt Adsletante] F 2 F (615041, 75) of Kt
o] Mori Radicis Cortex t}t3d T,—(L)\‘F Mori-ps) 7} (37.29-4-1.59) 24 68.0%, Sappan Lignum tt
35 (LT Sappan-ps) 7} 40.35-+1. 732 24 53.4%, =8l 3 Olibanum t}w-5 (L) F Olibanum-ps)
7} 40.68+1.6124 51.8%2 FAIZke] @&E B Fa gk

Atg gtetao 2|8t ICR-miceo| 424 Table II—Effects of some phytobased polysaccha-

4k A2 Cetg £04 71 S-GOT 2! S-GPT rides on the duration of sleeping time
M0 AO|xX|= Y& —Table oA ¥ u}s} induced by hexobarbital in carbon tetra-
= ] = chlorlde intoxicated mice.*
7+o] S-GOT9 79+ Mori-ps, Sappan-ps % m " -
e G Durat f
Olibanum-ps 257} A1¢d shebs 555 o o roup “r?,,‘ﬁﬁu?%)s’eep
uld] HAsA Fe ZF4TAHL e gle : 1C ol T 20,6100,
. Contro 6 91

£3 S n-ps$} Olibanum-ps A &) +&

Dﬂzj:(lvé ;;i ﬁsz 10--12 88)3 zﬂ1ﬂ i Z o o507
& (1t X . 10--12. 88) 3} silymari )

gl =7 s yl o 3. Silymarin 33.73-£1. 529
3 W 734 & - A L=
A 2] (T A A 13111410, 10) < A La}“_ 4. Sappan-ps** 40. 3541, 73
B84 ®elFx glvh. Sappan-pssth Oli- 5. Mori-ps** 37. 201, 59%
banum-psT-2] HF S-GOTAE = 128. 284 6. Olibanum-ps** 40.68+1.61°

o R .
12.88%F 138.67+12. 9280+ S-GOTe) Af= 2 p<0.001 vs. control group. » p<{0. 001 vs.
g Eebd S5 Fo Tl ule #HASA F CCly group. © p<{0.1 vs. CCly group. *Values
F2 FAS ez 9ot o 4Fe] W& are expressed as mean+SD, **Sappan-ps: Pol-

= ysaccharide from Sappan. Lignum. Mori-ps:
TR TEAA 28.267-2.58) |1} silymarin A Polysaccharide from Mori Radicis Cortex. Oli-

2 - (36. 4571, 06) ol = o] 2 #] F3}+= Sappan- banum-ps: Polysaccharide from Olibanum.



46 LA

dvled - AL

Table YI—Influences of polysaccharides on the activities of S-GOT and S-GPT
in carbon tetrachloride intoxicated mice.*

Enzymes )
S-GOT (IU/L) S-GPT (QU/L)
Groups )

Control 132.10 =+ 12.88 28.86 + 2.58
CCl, 232.52 £ 12.00% 117. 40 =+ 12.90%
Silymarin 131.11 =+ 10.10" 36.46 + 1.06"
Sappan-ps** 127.28 + 9.41 46.91 =+ 3.80%
Mori-ps** 168.37 =+ 15.379 48.78 -+ 6.50
Olibanum-ps** 138.67 + 12.92% 53.28 + 2.70%

2} p<{0.01 vs. control group.
* Values are expressed as mean+SD.

Table IV—Effects of some phytobased polysaccha-
rides on the duration of sleeping time
induced by hexobarbital in D-galacto-
samine intoxicated mice.*

Group Duration of Sleep

(minutes)
1. Control 26.30+k1.22
2. D-Galactosamine 45. 6013, 22%
3. Silymarin 32.1741.89®
4. Sappan-ps** 33.20%1. 35"
5. Mori-ps** 41.75-+1. 49
6. Olibanum-ps** 30.50+2. 11"
W p<0. 017\757.77 control group. ® p<<0 01 vs.

D-galactosamine group.
as mean+SD.
Table 1L

* Values are expressed
** For group abbreviations, see

v p<0.01 _vs. CCly group.
** For group abbreviations, See Table II.

9 p<0.05 vs. CCL;—gfovup.

psT- 46.91+3.80, Mori-psi 48.78-+6. 50,
Olibanum-ps 53. 284-2. 700] 9 t}.

D-Galactosaminet} 2|t ICR-mice2| 2
458 /UM AMEOEE E07 Hexo-
barbital £=MA|ZI0 O|x|E 9sk—Table
of | A= u}e}zko] Sappan-psr} 33.20-1. 35,
Mori-ps7} 41.753-1.49 =8| 532 Olibanum-ps7}
30.5012. 1124 o] o £7-(26. 30+t
1.22)ol &= v A=A 3t silymarin Fof -
(32.1741.89) 3+ #4}3l D-galactosamine

FRelio] waAE WAz fddE
Az #E5E dedl=z gl silymarin
o] 69.6%, Sappan-pst-¢] 64,2%, Mori-ps
o] 19.9% 28 = Olibanum-psi-o| 78.2%
| @%g vehia 9o

—

*
[+]
£

{o

Table V—Influences of polysaccharides on the activities of S-GOT and S-GPT in
D-galactosamine intoxicated mice.*

" Enzymes - T -
S-GOT (IU/L) S-GPT (IU/L)
Groups

control 133.72 &+ 7.56 39.17 =+ 3.38

D-galactosamine 209.52 4 8.79¥ 81.78 + 8.53%

Silymarin 154.00 + 5.18Y 46.95 &+ 5.339

Sappan-ps** 128.70 =+ 19.26% 28.89 + 3.79W

Mori-ps** 115.70 -+ 10.73% 29.69 + 5.79"

Olibanum-~ps** 138.60 =+ 19.28% 39.23 £ 10.099

2 p<0.01 vs. control group. * p<(0.01 vs. D-galactosamine group. @ p<(0.05 vs. D-galactosamine group.

* Values are expressed as mean+SD.

** For group abbreviations, see Table II,
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D-Galactosaminedi| 2|5t ICR-mice2| 24 7I4M S Al2OStR E0 7t S-GOT & S-GPT
40 nixje FE—Table Vo4 2E ulg} zte] S-GOTS] 7 $-i= Sappan-psi-o] 128.70--
19. 26, Mori-psi-o] 115.707-10.73, =28 3 Olibanum-psz} 138.604-19. 2824 silymarin X g}
TR o d&2F(133.724£7.56) 0 AT E R BHAE BTz o

S-GPT¢] 7 $-3¥& D-galactosamine th%5-o - 81.78:-8.539 7 %o ula] A|5F2 & A
o ] 2 Sappan-ps 28.894-3.79, Mori-ps 29.69+5,79, Olibanum-ps 39.234-10.092 2% A
A goliel glow silymarinA 2] (46.9545.33) Bt F-> A5 vehiz vk

EXt2F 300, 00001 42| iR IL CClL, & D-Galactosamine2| Zt=40| nixX|&= owso—
S-GOTs} S-GPTe] ZA44Foz Hrhstz Aguy]2 Caldes wjo] o] A chdfrel el
AAE AEEY i 9 AAs At Ad A= Table Vo A A8 whe} 3to] Atd 3}
ehazo 9|k ZhE4 foREE S-GOTe| 7% S-GPTe 7 =7 Caldes wiiol] F3bod A &
g5 Afel vlel 2tRsgEo] dASHA YT & 4 YUk

Sappan-ps, Mori-ps, Olibanum-ps2 -8 4r-#lg 300,000 49 LA ZFE 712 d3F458%
7+ Sappan-ps- I, Mori-ps- 12 £ 154.10-+9.23, 180.404-10.55% 53] Mori-ps-1 ¢ 3 %=
A steta REA A A %7 . S-GPTY % %% Sappan-ps-1 o] 72.4245.94, Mori-
ps-1o] 87.1140.86 Olibanum-ps- I ¢] 72.924-5. 998 A} 3lel4t &3 2] 7 88.9243. 020 ]
3 )T whE %) AAH s A @ob Caldes T Wl wel 42 # Hoig i A%
Aoldt AE el Qlvh. D-galactosamineo] oj & 54 el A$= S-GOTo 4%
Ao Agdstebro A9 §a}alA Sappan-ps- I o] 147.70--0.77, Mori-ps- [ ¢} 155,90+
22.80, Olibanum-ps-1 o] 156.70--27.210] v} Ab<d sletao] A$-¢t& =2 Sappan-ps-17F 7}3
we Fastd e el m 9 g2 120041427, 0900 wlebd R @ugr e Pk g F gl
c}, S-GPTe] 7] 9= Sappan-ps- [ ©] 48.88:16.025 4 Olibanum-ps-1 2] A& A= 40,74+
1.470] o] HAZeE F2FHEL Jehlgla ol9f 2 AaE S-ALTe| A Bk astE
o)A A et Qe Adstetie] A foke Aol

Table VI—Influences of the polysaccharide fraction(=300,000 M. Wt) on the transaminases activities
in carbon tetrachloride and galactosamine-intoxicated ICR-mice.*

Enzyme(IU/L) Control ccl Sappan-ps- 1 **  Mori-ps- | ** O“baggﬂ‘**
S-GOT 120.41£7.09 177.90+8. 25% 154. 1049, 23 180. 404-10.55  136.60+7. 059
S-GPT 40.74%1.47 88.92-+3. 02¢ 72. 4275, 94 87.11+ 0.86 72.92+5. 99

Enzyme(IU/L) Control D-galactosamine  Sappan-ps- [ Mori-ps- | Ol;)zijr}um—
S-GOT 120. 41+7.09 173.60:-12. 80® 147.70-+0. 778 155.90+22. 80 156.70+27. 21
S-GPT 40.7411. 47 77.05-t 5.43% 61.8918.55 57.13411.62 48. 8816. 029

a) 1 p< 0. 001 vs. control group. ¥ :p<(0.01 vs. CCly group. © @ p<{0.5 vs. CCly group. ¥ : p<{0.001
vs. control group. © :p<{0.01 vs. control group.  Ip<0.1 vs. D-galactosamine group. & : p<{0.02
vs. D-galactosamine group. *Values are expressed as mean=+SD. **Sappan-ps- | : polysaccharide fraction
(=300, 000 M. wt) from Sappan Lignum. Mori-ps-1 : polysaccharide fraction (=300,000 M. wt) from
Mori Radicis cortex. Olibanum-ps- I : polysaccharide fraction (2300, 000 M. wt) from olibanum.,
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PAES #RES fRAd 2 # HEWES 7% hexobarbital o A zkell w]A & F &2 A
Hsleta PRt A+t Mori-ps7l 68%9] +wlA 7t EHEBREE Rolr 3o AaddiF &
FeolHx D-galactosaminefif&#:e] 79+ Olibanum-psr} 78% % 714 B& FHA 7 HEEE
Hols gleh. o] opzhR Aty ALY 3lElA FiF mice9l D-galactosaminedhd mice fiiol] FFol A9l
FEIEEES £ Vd3te Aoz ALE= o 8%10 B e Mgl ol 38 AEE 2K
of #st KiEelv BES %7 oy BF fof@udt R 1A 2347604 d5He
24 ol & (LBYHE HWI FEY BARS U Ao RStz #3l Bk liEd 13
wiH A FiHEzZ 9= 5 S-GOT9} S-GPTE o] £3}o] Sappan-ps, Mori-ps & Olibanum-
pso| FHREEURE Add A3 AJdslstao o FE 8 49 S-GOT, S-GPTe &k
°l BTl ATss Aol 3% AR i A FolA #Azm gley S-GOTY #

¢~ Sappan-ps A 273 Olibanum-ps H2l-o] A A4S yolx ¢ bl Mori-pst A AR 2
TR B BMREEEE debie bg FFREECEST vdEg e E Holu hexobarbital
At FAADANE 2388 Mori-ps7t 714 oA S 25 ]7] %3z S-GPTE A&
2T BFel A 75}”1‘:} - BREEMEE ez Qo & et e @B #A S A
452 AA G858 ¢ F Ali’-"% Al F Az EAnte 2 R AEEAY AL 5
= AL AAsA EF} Aoz AtndEch S-GPTY E#e HEH 54 A4R Fol ve
Wz led S-GOT7} owl F-gshe BERiGHS Holx gA @F AL 5 XM A4 &
VR RS &Y, WAZES AEF BPHer HAo F Aoz zHI Y} JHI o
e A% A¥E &8 sz drh  D-galactosamine FFHel A$E AR 244
olibanum-ps7} 78%9 %4 hehf o] BEpEREREE (positive control) e 2 A A3 silymarin 70%
2ot FHR#EHCl £2 222 AFEs oy Mori-pse A7 d580] 20%2 7RZ AL
o] 53] vlfg Aoz ¥oA} S-GOTet S-GPT F 54248 43 2 A3 3% HE%
PR AT Bl Ado® FAs5 3 gle] D-galactosamineo] 2] gk ﬁ?ﬁﬁ—: Sappan-ps,
Mori-ps 3 Olibanum-ps 7} 25mg/kg/day2] B4 A2 ASA B3HE Ao MEAE
HBERE A8t dou $aA254 2stsl 2aEA 8% ool AF 2484 g 4
B8 Beot Yopw ek

Frige: ##%E, S-GOT, S-GPT g 4’,:!1% A7 58 iAo R 783 o) Sappan-pss} Oliba-
num-ps’} ¥ 28k SF o 2 Mori-psytt £ FR#EEAS 2E oz #Ed

FRRAET EHAEe 2460 A L4 A5E 09 £ 300,000 bES SR e
FrR#IERS S-GOT2} S-GPTE REER HB< 538 4 Table VoA B wlolzlo] £E
& uhat FHR#EENC] dA=Z A Fol ST E 300,000 LT hFFel g Bk AEm 1
B} FR#EESE A destvn AtsEz oo bl Aol @A A Fe] glch

E i
1. Sappan Lignum, Mori Radicis Cortex ‘) Olibanumo & 1-v} vhird 2% 2], A A 3le]

©

deolzl fckdfeo] ICR-miceo] 9le]A] CCly ¥ D-galactosaminee] ¢]& JF£4lo] ta B35 F§
5 ARt o

2. k2 3% AFo2iH dg M AFREL Adsleta 9 D-galactosamineo] o3 FF 54
of frold @t BEFgol gk ez FBHAgor 53 D-galactosamines] o3 FFEA4el
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AT Aoz BHglon o]% yHEL2 D-galactosamine =43 oll o) 3] Al = positive control
2 AN silymarin® e} 85 220] © 7§ Aoz wa At
3. 2k RE 4 chgbdte Ak 300,000 o] st ] A FAbaEo] chebiiel Ao w & o),
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