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CAMELLIASAPONINS By,B;,C; AND C;, NEW TYPE INHIBITORS OF ETHANOL
ABSORPTION IN RATS FROM THE SEEDS OF CAMELLIA JAPONICA L.

Masayuki YOSHIKAWA * Emiko HARADA, Toshiyuki MURAKAMI, Hisashi MATSUDA, Johji YAMAHARA, and
Nobutoshi MURAKAMI

Kyoto Pharmaceutical University, S Nakauchi-cho, Misasagi, Yamashina-ku, Kyoto 607, Japan

New type inhibitors of ethanol absorption, camelliasaponins B1, By, C1 and Cy, were isolated from the
seeds of Camellia japonica L. The structures of camelliasaponins were elucidated on the basis of chemical
and physicochemical evidence. The inhibitory effect of camelliasaponins and related saponins on ethanol
absorption have been examined, and it was found that the triterpene oligoglycoside structure having an acyl
group was essential to exerting the activity.
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Excessive consumption of ethanol is known to affect profoundly nearly every organ in the body, particularly the endo-crine
system, heart, central nervous system, immune system, and liver. In order to relieve ethanol toxicity in acute alcohol
ingestion, several methods using the accelerator of ethanol metabolism and sequestrator of acetoaldehyde were hitherto reported.
Recently, we have found that elatosides A and B, isolated from the bark of Aralia elata SEEM., showed potent inhibitory effect
on ethanol absorption and, by examination of the structure-activity relationship, oleanolic acid 3-O-glucuronide structure was
essential to the activity.l)

As a continuing part of our screening to find an inhibitor of ethanol absorption in crude drugs, new type inhibitors named
camelliasaponins B1, By, C1 and C; were isolated from the seeds of Camellia japonica L.(Theaceae). This communication
deals with the structure elucidation of camelliasaponins B1(1), B2(2), C1(4), and C2(5) and their inhibitory effects on ethanol
absorption.

The seeds of Camellia japonica L. (Tsubaki in Japanese) have been used in Chinese traditional medicine as a stomachic and
antiinflammatory and also as oil material. In regard to the chemical constituents of the seeds, the triterpenes, which were
obtained by alkaline hydrolysis following by acid hydrolysis of the glycoside mixture, have been investigated.?) We have
found that the MeOH extract of the defatted seeds of Camellia japonica L. has an inhibitory effect on the ethanol absorption in
rats. The MeOH extract of the seeds was subjected to the reversed phase SiO7 column and HPLC to afford camelliasaponins
B1(1, 0.29 % from the defatted seeds), B2(2, 0.89 %), C1(4, 0.10%), and C(S, 0.10%).

Alkaline hydrolysis (KOH / aq.dioxane) of camelliasaponin B1(1)®) fumished angelic acid® and desacyl-camelliasaponin
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Table I. 13C NMR Data for 1, 2, 3, 4, 5, and 6 ( 68 MHz, ds-Pyridine, &c)

1 2 3 4 5 6 1 2 3 4 5 6

Aglycone moiety Sugar moiety

C-1 383 38.3 383 388 388 388 3-OfD- C-1' 1041 104.1 1039 104.1 104.2 104.1
C-2 252 252 252 255 256 256 Glucurono- C-2' 785 785 784 787 787 718.7
C-3 842 842 842 831 831 831 pyranosyl C-3 845 845 845 851 851 851
C4 55.1 55.1 55.1 43.6 435 435 moiety c4 71.0 71.0 709 712 J71.2 712
C-5 48,5 485 484 483 483 483 C-5 773 772 712 7712 713 7712
Cc-6 204 204 204 182 182 182 C-6 171.8 171.8 171.8 171.8 172.0 1719
C-7 325 325 324 329 329 329 2-0$-D- C-1" 1036 103.6 103.5 103.5 103.5 103.5
C-8 404 404 403 402 402 40.2 Galacto c-2" 737 737 737 738 738 738
C9 469 469 469 471 471 47.1 pyranosyl- C-3" 752 752 75.1 751 751 751
C-10 36.1 36.1 361 368 368 36.8 moiety C4" 703 703 702 69.9 701 69.9
C-11 238 238 238 239 239 239 C-5" 76.6 766 765 76.5 766 76.5
C-12 1224 1233 1223 122.7 122.7 122.7 Cc-6" 622 622 621 619 620 619
C-13 1438 1439 1443 1438 1438 1443 3-O-g-L- C-1™ 101.7 101.7 101.6 101.8 101.8 101.8
C-14 417 41.7 422 417 419 422  Arabino- c-2™ 81.3 813 813 812 812 812
C-15 35.1 351 346 352 352 347 pyranosyl- C-3" 724 724 724 724 725 724
C-16 702 700 684 702 70.1 68.6 moiety Cc-4™ 676 676 676 676 676 67.6
C-17 449 451 448 449 451 4438 C-5" 649 649 649 649 649 649
C-18 411 410 425 410 410 426 2"-OB-D- C-1"™ 1060 106.1 1059 1059 1059 105.9
C-19 475 475 478 475 475 479 Gluco- c2" 759 759 758 758 758 75.8
C-20 321 325 318 320 320 31.8  opyranosyll C-3"" 784 784 784 784 784 784
C-21 418 419 459 417 418 46.0 moiety Cc-4"" 716 716 716 716 716 716
C-22 731 732 743 732 732 744 C-5"" 784 784 784 784 784 784
C-23 209.7 209.7 209.7 649 649 649 C-6"" 62.7 62.7 62.7 627 627 62.7
C-24 11.0 11.1 11.0 135 136 135

C-25 158 158 158 162 162 162  Acyl moiety

C-26 169 169 168 170 170 170 C-1"" 168.0 167.9 168.0 168.0
C-27 276 275 274 276 276 275 C-2"" 129.6 130.1 129.6 130.1
C-28 639 638 70.1 639 639 703 C-3" 1364 136.2 136.4 136.3
C-29 335 335 337 334 335 337 C-4" 158 140 158 14.1
C-30 252 257 254 252 252 255 C-5"" 209 123 209 123

B(3)7), which liberated methyl D-glucuronide, methyl D-
galactoside, methyl L-arabinoside and methyl D-glucoside
Table II. Inhibitory Effccts Of Camelliasaponins B{(1), B2(2), C1(4), in a 1:1:1:1 ratio (GLC, HPLC) and camelliagenin B(11)
C»(5), Desacyl-camelliasaponins B(3), and C(6) from the Seeds of upon methanolysis. The 1H NMR (ds-pyridine, J in Hz)

Camellia japonica L. on Ethanol Absorption
and 13C NMR(Table II) data were assigned by COSY (1H-

Dose n  Ethanol concentration in blood (mg / ml)

(mg /kg, h oh - 1y, 14-13C), HMBC, and HOHAHA (1H-1H, 1H-13C),
T _p.0.) HMBC correlations were observed between the following
ameBﬁ%ponm 100 6 0.10£0.06** 0.09+0.03** 0.03+0.00  carbons and protons in the oligosaccharide moieties of 1
Cm};‘gp"“m 100 5 043:005* 0226001 004t001 2nd 3:3C& I-H, 2.C & 1"H, 3-C & 1"-H, 2"-C &
Desacyl?camelli a- 1""-H. These findings together with ROESY data for 3 led
saponin B(3) 100 5 0581002  0.27£0.02  0.03£0.00  yg 10 formulate the oligosaccharide structure of 1. Upon
Came(l:l;z;ia;pomn 100 7 0.35+0.05** 0.19+0.03 002+0.00 the enzymatic hydrolysis with glycyrrhizinic acid
' i 6) 1 ided the genuine sapogenol, 22-0-
Camelliasaponin . hydrolase, provide genui pogenol,
C25) 100 8 032£008 0.12£003  00420.01 angeloylcamelliagenin B(7),7) quantitatively. Based on
Desa“pg,ﬁfna’gfg)‘a‘ 100 5 058001 024+001 003:001 13C NMR comparisons for 1,3,7, and 11 and

Control 10 0574001 0.174002 0.03+0.00  observation of the HMBC correlation between 1""'-C and
* p<0.05, ** p<001 22-H in 7, the structure of camelliasaponin By has been

determined as 1.

Camelliasaponin C1(4)8) gave desacyl-camelliasaponin C(6)? and angelic acid®) by alkaline hydrolysis, while enzymatic
hydrolysis of 4 furnished 22-O-angeloylcamelliagenin C(9).10) Selective reduction of 23-aldehyde moiety in camelliasaponin
B1(1) with NaBH, in MeOH at 0°C yielded camelliasaponin C1(4) quantitatively. Finally, comparisons of 1H NMR and 13C
NMR data for 4 with those for 1, 6,9 and camelliagenin C(12) have corroborated the structure of camelliasaponin C; (4) as

shown.
The structures of camelliasaponin Bo(2)!1) and Cg(S)lZ) were elucidated in the same way. By alkaline hydrolysis, 2

yielded tiglic acid?) and 3, while 5 furnished tiglic acid4) and 6. Enzymatic hydrolysis of 2 and 5 furnished 22-O-
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tigloylcamelliagenin B(8)13) and C(10),14) respectively. Furthermore, reduction of 2 with NaBHy yielded 5 quantitatively.
Detailed comparisons of 1H NMR and 13C NMR data for 2 and 5 with those for 1, 4, 8, and 10 led us to furnish the
structures of camelliasaponins B(2) and Cy(5).

Inhibitory effect of camelliasaponins B1(1) and B2(2), C1(4), C2(5), and desacylcamelliasaponins B(3) and C(6) on
ethanol absorption in rats were summarized in Table II. Among the compounds tested, camelliasaponins (1, 2, 4 and 5) were
found to exhibit inhibitory effect on ethanol absorption; camelliasaponinBj(1) showed the highest activity. On the other
hand, 3 and 6 exhibited little inhibitory effect, indicating that the acyl moiety in oligoglycoside structure was specific to the
inhibitory effect of ethanol absorption.
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