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Effect of berberine on insulin secretion and
glucokinase activity of NIT-1 cells

WANG Zeng-si, LU Fu-er , CHEN Guang, XU Li-jun, WANG Kaifi, ZOU Xin

(Institute o f Integmtive Tmditional and Westem Medicine, Tongji Hospital, Tongj Medical College,
Huazhong University o f Science and Technology, Wuhan 430030, China)

Abstract: To investigate the effect of berberine on insulin secretion of NIT-1 cells stimulated by
glucose and the possible molecular mechanism, we used mdioimmunoassay, scintillation counting
technique, enzymatic method and Westem blotting to measure the effects of berherine on insulin secretion,
glucose utilization, the activity of glucokinase ( GK) and protein level of GK and GK regulation protein
( GKRP). Compared with untreated group, insulin secretion level, glucose utilization, the activity and
protein level of GK in NIT-1 cells stinulated by high concentration of glucose were increased significantly
in betberine group ( P <0.05), while the protein level of GKRP in berherine group decreased markedly.
In conclusion, betberine can promote insulin secretion of NIT-1 cells induced by high concentration of
glucose. The possible molecular mechanism may be associated with bemberine acting as a GK activator,
improving glucose utilization, enhancing the activity and protein expression level of GK, as well as
decreased the protein level of GKRP.
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GK GKRP NIT-1 Table 1 Effect of berberine ( Ber) on insulin
. 24 h secretion of NIT-1 cells stimulated by glucose
( Tris* HCI 50 mmols L', Group Insulin/mus L°!
NaCl1150 mmols L' ,0.02% ,SDS 1 mge Glucose (5.5 mmole L") 4.358 £0.608
mL" . PMSF 100 Lge mL! | lge Glucose(16.5 mmols L") 4.585 £0.567
. ’ ’ . Glucose(5.5 mmol* L™') +Bern(0.5 Hmol+ L°') 5.145%0.962
. 0 ) . _
mL ", 1% NP-40, 5 mge mL ) Glucose(5.5 mmol* L°') +Bex(1.0 Bmole L°') 5.203 £0.973
s . Glucose(16.5 mmol* L™') +Ber(0.5 Umol* L™ ') 5.600 +0.586"
40 Lg 10% SDS-PAGE Glucose(16.5 mmol* L™') +Ber(1.0 Bmole L") 5.721 *1.172
(200 mA, 4 h) NIT-1 cells were preincubated in KRB for 30 min, then
o B incubated in KRB containing glucose (5.5 or 16.5 mmol*
° 5% (BSA) TBST L") in the presence or absence of Ber (0.5 or1.0 Mmol*
. -1 -1
( TrissHCL 50 mmole L°°, NaCl 100 mmol* L™, L") for1 h. The concentration of insulin was measured by
0.1% Tween-20, pH 7.4) 2 h. radioimmunoassay. n =8, x £s. = P <0.05 vs glucose (16.5
GK GKRP (1:2 000 ) mmols L") group
4°C s HRP
. Table 2 Effect of berberine ( Ber) on insulin
1eG (1:6 000 ), 2 h, . .
secretion of NIT-1 cells stimulated by KIC
ECL , X s .
Group Insulin /mus L°!
’ ’ KIC (10 mmols L") 5.263 0. 427
° KIC (20 mmols L") 6.951 £0.202
SPSS 12.0 s KIC (10 mmol* L") + Ber (0.5 Bmol® L") 5.701 £0.369
r+s KIC (10 mmol® L°') + Ber(1.0 Hmol® L°') 5.755 %0.495
KIC (20 mmol® L°') + Ber (0.5 Hmols L™ ') 8.012 %0.275
> LSD ° KIC (20 mmol* L°') + Ber (1.0 Bmols L°') 8.912 %0.209
NIT-1 cells were princubated in KRB for 30 min, then
incubated in KRB containing KIC (10 or20 mmol® L") in the
1 NIT-1 presence or absence of Ber (0.5 orl.0 Hmol® L") forl h.
1 The concentration of insulin was measured by radioimmunoassay.
5.5 mmol® L s 4. o
n=8, xXIs. P <0.05 vs KIC (20 mmol* L") group
( 5.5 mmol* L") ,
NIT-1 ; Table 3 Effect of berherine ( Ber) on glucose
-1 -1
16.5 mmol+ L° , 1.0 Hmol* L utilization of NIT-1 cells
-1
5.721 mu+ L, Glucose utilization /
( 16.5 mmols L") Group pmols h'+ mg'
(P <0.05) 1 KIC 10 Glucose( 5.5 mmole L") 5.690 £0.322
L ’ ’ Glucose(16.5 mmols L") 12.218 #0.801
mmol* L ) NIT-1 Glucose(5.5 mmol* L°') +Ber(0.5 bmols L°') 5.986 F0.446
; KIC 20 mmole L' Glucose( 5.5 mmol® L™') +Ber(1.0 Hmol® L°') 6.509 F0.246
1.0 Umole L Glucose( 5.5 mmol® L™') +Ber(5.0 Umol® L°') 6.948 F0.362
’ r r Glucose(16.5 mmol® L") +Ber( 0.5 Hmole L") 17.045 £0.425" "
8.912 mus L, (KIC 20 mmol= L ") Glucose(16.5 mmols L°') +Ber(1.0 Bmol L™') 17.956 0. 675
(P <0.05), 2, Glucose(16.5 mmol* L™') +Ber(5.0 Mmols L") 19.630 £2.026" *
2 NIT-1 Glucose(5.5 mmols L™') +Bio(1.0 Hmol+ L")  6.652 %0.789
. Glucose(16.5 mmol® L") +Bio(1.0 Umols L™ ') 18.547 *1.163" "
1
5.5 mmol® L R
5.5 NIT-1 cells were preincubated in KRB containing 2.8 mmol®
1 ( ’ L' glucose for 90 min, then incubated in KRB containing
mmol* L") 5 glucose (5.5 or16.5 mmols L") plus 74 LGBq of 2-dehydro-
16.5 mmol® L' , ( 16.5 [5°H] glucose in the presence or absence of Ber (0.5, 1.0 or
mmole L ) 5.0 Bmol* L") orBio (1.0 Hmol* L") at37 C for 90
’ ) min. Glucose utilization was measured by the fomation of [ *H ]
(P <0.01), Bio ’ H,0. n=3, x%s. * " P <0.01 vs glucose (16.5 mmols L")
3. group
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3 NIT-1 GK
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L") ; 16.5 - g
mmol L' | GK GKRP (68 kD) ‘ ———
‘ .
( 16.5 mmol* L") (P <0.05),
Bio (P >0.05), B-Actin (43 kD) —— A -
1.0 Bmol* L' GK , )
1.0 i
6.827 U* min"'* mg ', 4,
0.8 N ok ET,
Table4 Effect of betberine ( Ber) on GK activity of = 06
-
NIT-1 cells stimulated by glucose 2
S 04
GK activity /
Group L o
Us min"" * mg 02}
Glucose( 5.5 mmols L") 2.917 £0. 238
Glucose(16.5 mmols L") 3.198 0. 081 0 » L ) \ " ; y
Glucose( 5.5 mmol® L") +Ber(0.5 Hmole L") 3.826 10.584
Glucose(5.5 mmol* L™') +Ber(1.0 Bmols L°') 3.977 £0.412 1.6 B
Glucose( 5.5 mmol* L") +Ber(5.0 Umole L°') 4.074 %0.21 - o e .
Glucose(16.5 mmol® L™') +Ber( 0.5 Hmole L™ ') 5.931 £0.673" =
Glucose(16.5 mmol* L") +Ber(1.0 Hmol® L") 6.827 £0.844" " f 08
Glucose(16.5 mmols L™') +Ber(5.0 Mmol* L") 6.648 *0.375 E )
Glucose( 5.5 mmol® L™') +Bio(1.0 Mmol* L™') 3.391 F0.986 é -
Glucose(16.5 mmol® L") +Bio(1.0 Umol* L") 6.539 *1.046 ’
NIT-1 cells were stinulated by glucose with different 0 L L .
1 2 3 4

concentration in the absence or presence of Ber (0.5, 1.0 or
5.0 mol* L") orBio (1.0 Bmol® L'). n=4, x Ls.
" P<0.05, " P<0.01 vsglucose (16.5 mmol® L") group

4 NIT-1 GK GKRP
5.5 mmol* L' s
GK  GKRP (
5.5 mmols L") ;
16.5 mmole L' | GK
( 16.5 mmols L")
(P <0.05), Bio (P>
0.05). , GKRP
( 16.5 mmols L") (P <
0.01), Bio (P >0.05),
1.
/
GK

Figure 1 Effect of berberine ( Ber) on protein level
of GK (A) and GKRP ( B) in NIT-1 cells stimulated
by glucose. 1: Glucose (16.5 mmole L '); 2:
Glucose (16.5 mmol* L") + Ber (0.5 Hmol*

L’l); 3: Glucose (16.5 mmol® L'l) + Ber (1.0
Umol® L'); 4: Glucose (16.5 mmol* L ') + Bio
(1.0 Hmol* L"). NIT-1 cells were stinulated by
glucose (16.5 mmol® L' ) for24 h in the absence or
presence of Ber (0.5 orl.0 Hmol® L") orBio (1.0
Umol* L '). Protein level of GK and GKRP was
detem ined by Westem blotting. n =3, x £s. ~ P <
0.05, " P <0.0l1 = glicose (16.5 mmols L")
group (1)
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