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Immunomodulatory Effects of Fructus and Semen from
Rosa rugosa on Macrophages
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Abstract - Rosa rugosa has been used as a folk medicine with various pharmacological properties for a long time in Asia.
Recently, it has been reported that the extract of fractions from different parts of Rosa rugosa have various pharmacological
effects on diverse diseases including diabetes, inflammatory diseases and tumor. We investigated effects of fructus extracts
of Rosa rugosa(RRF) and semen extracts of this herb(RRS) on macrophage to evaluate the possibilities as a biological
response modifier. We showed increased effects on tumoricidal activity, phagocytic activity, TNF-a and NO production in
RRF-treated groups without direct tumor cell cytotoxicity. RRS-treated groups increased direct tumor cell cytotoxicity at
high dose without tumoricial activity except increasing of TNF-a release. These results provide further possibilities for the
beneficial immunomodulating effects of RRF on immune system with relatively larger safety margin rather than RRS.
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Raw264.7(murine macrophage cells), Bl6(murine
melanoma) A% American Type Culture Collection
(ATCC, Manassas, VA)o|A] 35}, 10% FBS, 2%
penicillin—streptomycin (10,000 U pen/ml, 10,000 xg
strep/ml)& A7}5F RPMI 1640(GIBCO BRL, Grand Island,
NY) *“PHHZM] Rz wjoFsten 37°C, 5% CO, 23&
AT, AHE ASKEE B dligel glov B

SigmaA} (St Louis, MO)oJA G35}t

Tumor cell cytotoxicity

B16 YA EE 96 well plated] 1X10°/wello] HE= B
8111 RRSE} RRFE F=H=E A28kl 20417 vjGFsh
T MTT assayg ©]&sto] UAZ S4& SA 619
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Macrophage—mediated tumoricidal activity

Raw264.7 N|EZ 96-well plateo] 1X10°/wello] =%
2 B335} effector cell® AR5}t Raw264.7 cells
o] RRS®} RRFE == 20A17F ZAAZStaL target
cell?} 37 20A|17F ©f vjoFs}Sith Target cell2= B16
MEZE 0]-835}9 01 effector celld} target cell?] H|&
2 10:12 3}o] MTT assay S AA|SFH T Macrophage @]
2stol osf mirE= FAIE 5952 okf9] A o]
&3to] Altsisict

0.D, (Effector cells+Tumor cells)—0,D, (Effector cells)

Tumoricidal activity (%) = 100 — { x 100
0.D, (Tumor cells)

Macrophage nitric oxide production
Macrophage®| 238} H=5 S745}7| £151%f Raw264.7
HIZ7} RRE % RRS A2o] ols] Hu]sh
(NO)9] AATS A3, Raw264,7 A& 96—well
plate®] 1X10°/wello] =& E=3}3 RRS2} RRFE &

nitric oxide
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Macrophage TNF—a production
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Macrophage phagocytosis
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Fig. 1. (a) The effect of RRF on B16 tumor cell
cytotoxicity. (b) The effect of RRS on B16 tumor cell
cytotoxicity. B16 cells were treated with RRF and RRS
respectively for 20 hrs. The cytotoxicity of RRF and
RRS was assessed by MTT assay. Cell density was
measured at 540 nm. The results are mean + S.E. of
quintuplicates from a representative experiment(**p<0.01;
significantly different from the control).
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Fig. 2. (a) The effect of RRF on macrophage-mediated
tumoricidal activity. (b) The effect of RRS on macrophage-
mediated tumoricidal activity. Raw264.7 cells were pretreated
with various doses of RRF and RRS respectively and
co-cultured with target cells for 20 hrs. The macrophage-
mediated tumoricidal activity of RRF and RRS was assessed
by MTT assay. Cell density was measured at 540 nm. The
results are mean + S.E. of quintuplicates from a representative
experiment(*p<0.05, **p<0.01; significantly different from
the control).
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Fig. 3. (a) The effect of RRF on the production of NO by
Raw264.7 cells. (b) The effect of RRS on the production
of NO by Raw264.7 cells. Raw264.7 cells were treated
with various doses of RRF and RRS respectively for 20 hrs.
The 20 hrs-conditioned media were collected for NO,
assay. The results are mean + S.E. of quintuplicates from a
representative experiment(*p<0.05; significantly different
from the control).

O &H|F) v|X&= 9

RRF¢} RRS7} macrophage?] 3ot aitof U3t &4
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Fig. 4. (a) The effect of RRF on the production of TNF-a by
Raw264.7 cells. (b) The effect of RRS on the production
of TNF-a by Raw264.7 cells. Raw264.7 cells were treated
with various doses of RRF and RRS respectively for 20 hrs.
The 20 hrs-conditioned media were collected for TNF-a
ELISA assay. The results are mean + S.E. of quintuplicates
from a representative experiment(*p<0.05, **p<0.01;
significantly different from the control).
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Fig. 5. (a) The effect of RRF on the phagocytosis of
Raw264.7 cells. (b) The effect of RRS on the phagocytosis
of Raw264.7 cells. Raw264.7 cells were treated with RRF
and RRS respectively for 20 hrs. Raw264.7 cells were then
incubated with 5x10° particles of zymosan and 600 pg/ml
of NBT. Phagocytosis was measured at OD 540 nm. The
results are mean + S.E. of quintuplicates from a representative
experiment(**p<0.01; significantly different from the control).
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