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Metabolism of Poncirin by Intestinal Bacteria

W.-G. Youn, S.-H. Hyun, D.-H. Kim*, N.-J. Kim* and N.-D. Hong*
College of Pharmacy and *East-West Medical Research Institute,
Kyunghee University, Seoul 130-701 Korea

Abstract— Poncirin which is one of the flavanone rhamnoglucosides showed anti-inflammatory
activity as the major component of fruit of Poncirus trifoliata. Poncirin did not show antiinflamma-
tory effect when it was intraperitoneally administered, but it was very effective when orally admini-
stered. Poncirin was not metabolized by blood and liver enzymes but by intestinal bacteria of
human and rats. Among the human intestinal bacteria, Streptococcus Y-25 converted poncirin to
ponciretin through the poncirenin and Staphylococcus Y-88 converted to ponciretin directly.
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Table I—-Anti-inflammatory effect of poncirin on the carrageenin-induced edema of the rat hindpaw

Groups Dose No. of Paw swelling percent after injection of sample (%)
(mg/kg, animals
p.0) 1 2 3 4 5(hr)
Control 5 417+ 32 51.3+ 4.6 57.1+ 4.6 59.0+ 4.6 57.7+5.29
Poncirin 100 5 351+ 22 445126 572+ 39 57.1+ 35 583+ 3.6
Poncirin 300 5 349+ 38 384+ 35 42.3+ 3.0* 464+ 29* 470+ 3.3
HC 100 5 32327 335+ 3.2* 34.7+ 2.5** 36.1+ 2.2%* 352+ 3.1%
Abbrev.: HC; hydrocortisone.

a); meant standare error.
*

; statistically significant value compared with the control group. (*;p<0.05, **;

p<0.01).
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Table II—Anti-inflammatory effects of poncirin and its aglycone on the carrageenin-induced edema of the rat

hindpaw
Groups Dose No. of Paw swelling percent after injection of sample (%)
(mg/kg, animals
1.p) 05 1.5 25 35 4.5(hr)
Control 6 781+ 34 118.8+ 1.9 1225+ 3.9 1323+ 4.6 146.9+ 5.5
Poncirin 100 6 741+ 50 105.6+ 5.2 123.1+ 5.5 1325+ 44 151.6+ 6.1
Aglycone 48.2 6 69.0+ 5.3* 91.7£ 7.0 11761 8.0 123.8+ 9.9 1408+ 8.1
of poncirin
HC 100 6 56,9+ 4.3*** 752+ 3.8%*  90.1+5.0*** 905+ 4.4*** 108.0% 3.7***

Abbrev.: HC; hydrocortisone which was administered per oral.

a); meant standard error.
*,

1 2 3 4 5

123435

Fig. 1—The TLC chromatogram of metabolites of pon-
cirin excreted in urine of rats at 3h (A) and
20h (B) after administration of poncirin.

1, poncirin standard. 2, p. o. administeration,
3, i. p. administeration. 4, control of urine, 5,
aglycone of poncirin.

HALEIR] edgkom) 7he) AlzAR-8e) ol o)
ME 22 AaE veplich 3B whelARF3-9) 9
fao QaAE wigke) WA Azl AAdEg]ou) o
Brol ponciringe ARE A 82kt

B MIFEoll 2|3t poncirin®| CHA}—2}eke] 2hy)
A%} ponciring #4171 AnkS Fig 30 el
Weich 24417k ubg- %ol poncirin®} o -#-o) ut
AR 7bpEa=igd-S-S poncirin ¥ v EEs
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; statistically significant value compared with the control group. (*;p<0.05, **;p<0.001).

A B

1 2 3 4

Fig. 2—The TLC chromatogram of metabolites of pon-
cirin by liver and blood enzymes.
The microsomal (A) and blood (B) fractions
of rat liver were incubated for 24hr with pon-
cirin. The reaction mixtures were extracted
with EtOAc and the EtOAc fractions were ap-
plied to silica gel TLC plates, which was deve-
loped with CHCI;-MeOH-H,O (80:20:1) and
visualized with heating for 10 min after spray-
ing 10% sulfuric acid-MeOH sol'n.
1, poncirin. 2, control of microsomal (A) or
blood (B) fraction. 3, reaction mixture. 4, pon-
cirin’s aglycone.

nlmstol shelabgct.
Poncirin CHARSS 7121 B Mi@el #al—3w
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Fig. 4—The TLC chromtogram of the metabolite of
poncirin by Human Intestinal Bacteria.
The cell-free preparations of human intestinal
bacterial bacteria which were isolated from

. f i “ -
Fig. 3—~The TLC chromatogram of the metabolites of human faeces according to the “steel wool me

poncirin by the faeces of human and rats.
Adsorbant; Kieselgel 60Fz, (Merk Art. 5714).
Developing solvent; CHCl;-MeOH-H,O (60 : 40
: 1). Visualization: heating for 10 min after sp-
raying 10% sulfuric acid-MeOH solution.

1, control of human faeces. 2, aglycone of pon-

thod” were incubated for 24hr with poncirin.
Then the mixtures were extracted with EtOAc.
EtOAc fractions were applied to silica gel
plate, which was developed with CHCl-
MeOH-H,O (80:20:1) and visualized with
heating for 10 min after spraying 10% sulfuric
acid-MeOH sol'n.

cirin. 3, reaction mixture containing human - .
1, poncirin. 2~15, EtOAc fractions from reac-

faeces and poncirin. 4, reaction mixture contai-

. .. tion mixtures of human intestinal bacteria and
ning rat faeces and poncirin. 5, control of rat

irin. 16, aglycone of poncirin.
faeces. poncirt gly poncirin

Table 1II1—Characterization of isolated intestinal bac-

[
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gram %Adoldl catalase AAEFA] @ Streptococ-  Catalase - +

Simmon's test - —

cus sp.§1.0.0, Y-887 7= gram FAelv catalase s o ducti
as production - +

2y Ad 8= Staphylococcus sp. itk

Y-25 ¥ Y-88 ZFof 23t poncirin®| CHAF X = oF 24417 WS Foll 13} cfAMAl av) A
CHAMMIS] 22|—Poncirinell Y-25 % Y-88 w58 # o 2 F5 wgAel e RiAE 74al 23
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Fig. 5—The TLC chromatogram of the metabolite of
poncirin by Y-25, isolated from human intesti-
nal bacteria. The cell-free preparation of Y-25
bacterium was incubated for 72hr with ponci-
rin. The reaction mixture was extracted with
EtOAc and applied to the preparative TLC
plate (Kieselgel 60F,s, Merk art. 13895). Isola-

ted metabolites was applied to TLC plate
again, which was developed with CHCl;-

MeOH-H,O (70:30:1). P, poncirin std. PA,
poncirin’s aglycone std. 1 & 2, isolated meta-
bolites(a and b).

2a]gk F712] A S poncirin W 2 w|wHAE %

£} w28 TLC chromatogram-g Fig. 5ol vhehy
gith poncirin E¥9] Rfzle 042, v|g3d 35S
0.92319 w)atod thAbA a) RfA|= 0.60°]103L thAH

A b 0922 v)gAe} 7eko)k a4 b GC-MS
BAlol ol#] poncirin®] v]EHA| 2} Ealgk MS spect-
rum$ By ke A chebu poncirin®] w)
a9} e EAe shelalgich A aE Mg-
HC! uF2-3} Molish ¥Fgol] A& viehy wlo] #
35 flavonoid 3§88 oF & lglch

ey, Y-88 5 Y-25 e AR aE

A &-8l2 % ponciring A% dlAbd] bR H3EAH

£

.

Flavanone#| ¢] rhamnoglucoside©]™ naringin

ES
neohesperidin# Ak} 2% 7}4 poncirin 7
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T4 #2lgt glFzhgo] aldek 22 ponci-
ring HHE Fodilel g o IS anE
e =] F-&F wbw el ponciring 7HpeE-sl g vl &

Bl Foddl s ASee g Aue Jehs
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B e o8 thArE A ekgkewl 7} microsomal enzy-
mesol| oja) A tfF-Fol AR A ¥t P E pon-
cirino] WAl 9 el AR FEEE 2
2 E Ba oolfe tiAbE: e Ao AztEgich

o)u] flavonoid(glycoside)52] AU tf Aol = #F
W AdEo] odslul glycoside?] 7lFE3)e} vio}
7}43= C-ring fissionel] 2J&F off Al So) WA FE
7ol ghslzl Aol "w] 5o Huj poncirin® A Al
ol elsll AHE wbg o g g7hs]e] Algte] Akl
Ad-E& 28417 v poncirin®] BIgA 7} A= 9
A AWAFEFeZRE] 5213 Steptococcus Y-25
4= ponciring 1 9|3l 2 A 2471 21 monog-
lycoside2 A7 E+= F7HllE 7H3l9] ponciring)
a-rhamnose Z %3} B-glucose 23S &2 7}
Hajste= 7ol ubksled Staphylococcus Y-88 FF+
ponciring A vlwbA 2 HEAY)= Aoz Aus
tHScheme D).

o} 2742 ponciring] WA 7} sl Saf4e] gt
Aeaeta g4d oo gl Holx g S2ha-g
w13t 9lel M+ poncirin wiedA| 2] HEhe AQ
slebal A Et) o}8a] o] vhg-& Y25 v Y-88
e} e AW vl ofsked thrbE]e) R 9l
ol A 7kEch

-

Rha-Glc H,
\\Y: 25

Gle—0 O‘ O O~CH,
Y-88 OH :
poncirenin
\' /{—25
oo

)\
OH O

poncirin

ponciretin

Scheme 1—Hypothetic pathway of metabolism of pon-
cirin by Y-25 and Y-88.
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