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Effects of Berberme on Lymphocyte Proliferation and GM-CSF Production in Mice. Eun Young Kim,
Min Hee Rho', Yang Sook Chung’, Hyoung Su Kim’ and Kwang Hyuk Kim*. Department of Microbiology,
Kosin  University College of Medicine, Busan 602-702, Korea, 'Department of Physical Thempy, Catholic
University of Pusan, Busan 609-757, Korea, *Jung’s Famil ly Medicine Clinic, Busan 614-104, Korea, Department
of Physical Therapy, Taequ University, Daegu 705-714, Korea — Berberine, an alkaloid initially isolated
from chinese herbal medicine, has antibiotic activities against a variety of organisms including bac-
teria, viruses, fungi, protozoans; and chlamydia. Furthermore, berberine has shown a number of bene-
ficial effects, including anti-tumor, anti-inflammation, and vasodilatory effects. In this work we have
investigated the effects of berberine on lymphocyte proliferation and GM-CSF production in mice.
Mouse splenocytes were incubated with berberine and concanavalin A (Con A) to observe the effects
on cell proliferation. The culture supernatants of splenocytes exposed to berberine, berberine plus LPS,
and berberine plus Con A were harvested to assay GM-CSF. The cell proliferation of mice splenocytes
exposed to berberine only (1 pg/ml) was increased significantly more than PBS (control) group. But
the Con A-induced cell growth was inhibited by berberine. The GM-CSF production from mice sple-
nocyte culture exposed to berberine only was increased in comparison with PBS (control) group, but
the production of it with LPS or Con A was inhibited by berbeline. The present findings may explain
lympocyte proliferating and regulating effects of berberine.
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Table 1. Effect of berberine on the proliferation of mouse
splenocytes

Cons. of Berberine Optical density (450 nm)

Berberine, 1 pg 1.02+0.10"
Berberine, 10 pg 0.28+0.01
Berberine, 30 g 0.21+0.01

Control 0.27+0.01

Mouse splenocytes were exposed to berberine, and PBS
(control) each for 72 hr. Proliferation was determined as de-
scribed in materials and methods. Data are meanzSD.
"P<0.01 compared to the control.
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Table 2. Effect of berberine on the Con A-induced pro-
liferation of mouse splenocyte

Table 3. Production of GM-CSF in cultures of mouse spleno-
cytes with LPS and berberine

Agents Optical density (450 nm)
Con A, 2 pg + Berberine, 1 pg 1.600.15"
Con A, 2 pg + Berberine, 10 pg 1.33+0.01"
Con A, 2 pg + Berberine, 30 ug 0.46+0.03"
Con A, 2 ug 2.86+0.11

Mouse splenocytes were exposed with Concanavalin A (Con
A) or Con A+ berberine each for 72 hr. Proliferation was de-
termined as described in materials and methods. Data are
mean+SD. "P<0.01 compared to the Con A group.
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Fig. 1. Production of GM-CSF by mice splenocytes exposed to
berberine. Splenocytes were cultivated with 0.3, 1.0, and
3.0 pg for 4, 24, and 48 hrs respectively. Data shown are
mean + SD. *P<0.01 compared to the control.

GM-CSF (pg/ml)
4hr  24h  Bhr

LPS, 10 pg 0 12.3240.64 17.34+1.29
LPS, 10 pg+Berberine, 03 ug  3.20£0.64" 10955129 25.09+1.93
LPS, 10 pg+Berberine, 1.0 pg 0 8.6841.94 13.2320.65
LPS, 10 ug+Berberine, 3.0 ug 0 6.39+1.07" 11.86:1.15
Controln (PBS) 0 0.88+0.04 1.94+0.16
Mouse splenocytes were cultivated with LPS and berberine
for 4, 24, and 48 hr. GM-CSF was measured in the culture
supernatant. Data are meantSD. 'P<0.05, "P<0.01 compared to
the LPS group.

Table 4. Production of GM-CSF in cultures of mouse splenocytes
with Con A and berberine

GM-CSF(pg/mi)
4hr 2% hr 48 hr

Con A, 2 1g 7765064 196171549 473.54+16.77
Con A, 2 pgrBerberine, ) 1 4" 212144968  485.41:28.39
03 pg

Con A, 2 pg+Berberine, | 1) 115" 136414581 407.40+10.97
10 pg

Con A, 2 pg+Berberine, oo 06" 13002322 240474717
3.0 pg

Control (PBS) 0 088:004  194+016

Mouse splenocytes were cultivated with Con A and berberine
for 4, 24, and 48 hr. GM-CSF was measured in the culture
supernatant. Data are meantSD. "P<0.05, "P<0.01 compared
to the Con A group.
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Berberine Coptis chinensis French (Ranunculaceae),
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