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Difference of intake of alkaloids in renal tubular epithelial cells from different
kinds of processed products of Phellodendri Chinensis Cortex
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Abstract: Objective To investigate the uptake of alkaloids from Huangbo (Phellodendri Chinensis Cortex) by human renal tubular
epithelial HK-2 cells and the pathway of alkaloid uptake by HK-2 cells, so as to verify the theory of “entering into kidney through salt-
water processing” from Phellodendri Chinensis Cortex at the cellular level. Methods UPLC-QqQ-MS technique was used to analyze
the differences of phellodendrine, magnoflorine, jatrorrhizine, berberrubine and berberine uptake by HK-2 cells in raw Phellodendri
Chinensis Cortex, salt-water processed of Phellodendri Chinensis Cortex and wine processed of Phellodendri Chinensis Cortex. The
contents of five alkaloids in Phellodendri Chinensis Cortex and its processed products changed with the time of administration. The
effects of organic anion transportors (organic anion transporters, OATs) inhibitor probenecid and organic cationic transportors (organic
cation transporters, OCTs) inhibitor tetraethyl ammonium chloride on uptake of five alkaloids from Phellodendri Chinensis Cortex and
its processed products by HK-2 cells were analyzed. Results The difference of HK-2 cell uptake of different processed products of
Phellodendri Chinensis Cortex was as follows: salt-water processed group > raw group > wine processed group. The difference in
uptake of HK-2 cells in the inhibitor group was mainly manifested as that of the probenecid (OATs inhibitor) group > tetraethyl
ammonium chloride (OCTs inhibitor) group. Conclusion The alkaloids in Phellodendri Chinensis Cortex can be taken up by HK-2
cells, and their transport mechanism is mainly mediated by OCTs. The higher intake of alkaloids in salt-water processed group may be

due to the increased activity of kidney uptake transporters.
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Table 1  Parameters of five alkaloid components in
Phellodendri Chinensis Cortex in MRM mode
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Fig. 1
sample in MRM mode

Total ions chromatogram of standard and each
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Table 2 Linear relationships of various alkaloids

D% EPEppE r LM Hl/(ng'mL ™ & R/(ng- mL™")
TEARTR Y=33141.1 X+91.4276 0.999 153 0.002 33~820.000 00 0.002 33
PNV Y=3642.70 X+14.527 7 0.997 513 0.002 84~1 000.000 00 0.002 84
IR Y=46 177.9 X+47.925 1 0.998 995 0.002 33~820.000 00 0.002 33
INBELT B Y=162 709 X+102.301 0 0.999 538 0.002 32~815.000 00 0.002 32
/NBETR Y=116 717 X+179.964 0 0.999 074 0.002 34~825.000 00 0.002 34




FED 20236F 98 $54% B 188  Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 18

* 5997 »

IR EENREE R 6 S TATREM . BRI
A FEfL Y B AR ISR 2 L, BRSO B A
i C PRl A b, 25K, M 5
FRAEPIRE G H s 1 3 N IR REE B B R
RN 86.31% ~ 105.28% , $ HL [A] Uy 2 Ny
88.69%~106.37%, HeniI AR B iF, T B2k
RN
2.9.5 FERFEENE R 277 TURN AR AL EE S
IR CE 120 PRI EE 4 CHEfTE
24 h; 2 PR VRRE i S VR 3 IR R R “2.77 T
NOFIEAC I . 25 SR A R AR AR R R
TERREAR B LA 4 CHEf7 o6 MR k. 4R R
WY, 2R S MAEIBRRSC MG, 3 MR EIRE
BT FE AR AR TCE 12 h K% RSD N
0.98%~13.89%. ERiFE N 88.68%~112.85%, 4 C
AR 24 h K525 RSD A 1.37%~11.45%. WERGE
N 89.13%~109.52%, %Mo HHEaE.
210 FitES

K H SPSS 17.0 #1347 Ge 1t 2% 73 47, GraphPad
Prism 8 E. IEADMITEERILX +sER, K
FH BRI 28 5 28 o0 T idh AT % 2 R) 22 5 Tl
3 Z#R
3.1 CCK-8 ZMMzZasHER

T8I CCK-8 VA 8 B AIZA 2500 HK-2 A1)
R, JEMEFEMA GRS EIRE. LR
WKW, TR 25 =K FE N 400 pg/mL
ATAR . BRI A AL HK-2 4HA A7 R 43 3l
N 93.73%- 103.29%F1 93.68%, KT 90%, i

R AL

i R/ (ug-mLY)
(=]
=)
[\S}
) /
+
2
7
o
(=]
[=3
[=}
W

YR X HK-2 2 40 f 38 5 30 B S s,
TCAMMREYE, B 45 24 VR 5 T 478 o JEL St &4 i 3
WAFAEINRIVEF o PRk, ASHIF 9T S 440 5 400 pg/mL
VE RS 23R B AT JE 82555
3.2 [EE4A754A HK-2 A EAR R EE SEY
AR BRERER

2 0 HE A 4 M Al e v e S - s ] (B 1-0)
ARSI B B A BRI A BTN L ) B U,
7N AT HE 2 20 R A v R T A AR R R A
YA TR A . 28 3 el (B 1-D)
T W S AR AR A R, TT DA BN, Ui 3
YR % O 28 047 23 R B 200 PRSI 17%) R 37 T
i, LE N2 () 20 B RB R PR 1) 8y I8 5 4 i FEE A
A EAE % o 85T MassLynx 4.1 TAFE#G1H5 HK-
2 YA IR B A AR R S R A (2D,

N REIAN [F) 1 1) iy 2 S B o0 BN 22 57 K
F, BRAHELARIAN 1 h N, . A=
el 2R AT /NEERRAE HK-2 4HA0 N AR\ &5 &
76 5 LB SR TEAA A > A A > R . K dh
LY /NBE LI B N DN SR B AR 4 > T s AR 2 > A v
iEEE

M HK-2 s 2 50 B ROk A, A6
KRZETEH Z9RRBR. /NEBERRTE HK-2 4 & &
Ak, BEESZRTEPHER, 1. 4. 60 9h FTEE
TR R HT RS o INBELIIR 24 I ih 2R
AN, AR W E AT/ NBELLR S BT 6 h ik F]E
B, FHEAINITE 4 h BAWEAE, FEJE B 2 IR
L2

2

= 004 ST 0.06
— i\
£ 003 E M
2 0.04
% 0.02
m@ 0.01
' i =g .
0 2 4 6 8 10 0 2 4
th
20,0010
T 00008
§ 0.000 6
B 0.000 4
1§ 0.0002
=

t/h

th
INEER
0 - At
04 ® - A
0.3 A A

R B/ (ug-mL )
o
0o

2 HHETENESIR 5 FEYIWL S E HK-2 b S8 T Hiass
Fig. 2 Trends in contents of five alkaloids of different kinds of processed products of Phellodendri Chinensis Cortex in HK-2

cells
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Fig. 4 Contents trend of five alkaloids of different kinds of processed products of Phellodendri Chinensis Cortex in HK-2 cells

after intervention of different inhibitors
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R R B ER B A2 > A B A > T AN
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PN b R AR B R, TTE— e FERE Lk —2b
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ST

B85 TS R okt HK-2 41 i & i R 1)
%, 1. 4. 6. 9 h IEHZ 254 HK-2 ZHRANEYD
R B AR 2 NS, RN
VERR A B EE B30 B, R A5G 291 AR ) D fg .
FNHIFIZH HK-2 205 P AE0B0RR 53 (1) 2 i Ak 2 300
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I I 1) 328 V47 ek 553
43 FRHHEWBEER D HN HK-2 AR EHE &R

LI BORKY, FAIR. ARZEIEHATRE 2
I OCTs B AU, T Z5ARME. /NFELLHR AN
INBERR R E4 32 ) & OATs 1 OCTs LA FHI4E R
oA A4 HK-2 400 p 25 AR Bl 5 R 22 e R BN
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HIEMIEFE S AU, S0 72 A V08 7
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0 B0 A= el 5

SZEGH T OATs Al OCTs R HK-2 ZiH
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I 0 2H AR D > BN A, BRI
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2f b, A SZIG @ i A 4 i 5256 AT UPLC-QqQ-
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b B MR, B /N b R 2 O SR A [ )
AR WIS R A S S, R — 2B IR T A
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WIS Fop N7 28 i B R AR AR S s AR Ak 2
YA O R IR R RS BTRL DNA
TN HK-2 g b A7 4%, il #9%8 OCT2.OAT1
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blotting. qRT-PCR 2 & B A A A M) & o HK-2
20 o A A N 2 B A & mRNA RIA 52, dt—25
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