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Effect of Goji Berries (Lycium barbarum) on Lifespan and Spawning of Caenorhabditis elegans and Its Antioxidant Capacity

LU Zhenyu, MENG Jiao, SUN Chuanxin, CHEN Chang™
(Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Objective: To evaluate the effect of Goji berries (Lycium barbarum) on the lifespan and spawning of
Caenorhabditis elegans, and to explore its antioxidant capacity. Methods: The ferric reducing/antioxidant power (FRAP)
method was used to assess and compare the antioxidant capacity of Goji berries from three different areas of Ningxia,
Qinghai and Gansu provinces. The effect of Goji berries on the level of reactive oxygen species (ROS) in nematodes was
detected using the fluorescent dye 2’°,7’-dichlorofluorescein diacetate, and the effect on the expression of antioxidant
enzymes in nematodes was evaluated by real-time quantitative polymerase chain reaction. In addition, in order to determine
the effect of Goji berries on the lifespan and spawning, L4 stage nematodes were placed on NGM plates and incubated with
and without added Goji berries. The scavenging capacity of Goji berries against H,0O, in the cytoplasm was detected using
two transgenic nematodes: Pmyo3::HyPer and roGFP2::Orpl. The fluorescent dye MitoSox Red was used to measure the
scavenging capacity against superoxide anion radical in the mitochondria. Results: Goji berries from all three areas had
strong antioxidant activity in vitro with no significant difference being found between them. Goji berries could reduce the
level of ROS and increase the levels of antioxidant enzymes in nematodes. However, Goji berries had no significant effect
on the lifespan or spawning ability. Goji berries could scavenge mitochondrial superoxide anion radicals but not cytoplasmic
H,0,. Conclusion: Goji berries can exert antioxidant capacity in vitro and in vivo, and its antioxidant effect in vivo is
achieved by reducing the level of mitochondrial superoxide anion radicals. In addition, Goji berries do not dramatically
affect the lifespan or the total number of eggs laid in nematodes.
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*1 FREFHRRRERARSEHE/ART (n=3)
Table1 Total antioxidant capacity of Goji berries at different
concentrations (n = 3)

ML MRS BRI E/ (mg/mL) S P AE )/ (mmol/L)

- 5 0.8040.06"

T b
20 3.4640.03

g .
50 8.47+0.06°

5 0.8940.05

FHilg 20 3.81£0.08
50 8.84+0.34°

5 0.9840.01°

ot 20 4.18+0.05°

50 8.69+0.93°

W JEFRANT FREAS [F RO AR A R AR L AN R ] 2 R R 3
(P<0.0D) .

EHER TN, 3 /N7 M i) M Ac 35 BoA R SR AR S B 4
thRETT, BTG E B E R BEE MR ZEIRER
e, HPrEbae /I BN, Ak s SR s Ie ik F M AT
Jo R FE 50 mg/mL A3 — B0 T
2.2 FAS N2k Bk )Y ROSHI P E AL B /K - 1 52

MR RSN B B PUEAER,, HIRARATE
s MTRCAE AR LR, AR S 56 R FTROS-#L
[ DCFH-D A I A AT X 28 AR A ROS /K F 1 52
HH2 0] %1, Mfc i) DARRAIR 26 d A 9 BIROS /K- o [R] B S
i 726t e BEPCRZE RN, A vl DAHE & b A k4 il ik
Klsod-1. sod-2. ges-1IHIXS FRIEKTF.

F2 xRk IROSK TP Fbi &AL P RsEE B MR F55 K-
B (n=3)
Table2 Effect of Goji berries on the level of ROS and the relative
expression of antioxidant enzymes in C. elegans (n = 3)

M - sod-1 Fiibs soc{-%ﬁﬁ ges-1 biibs
i ROSKY kP Hibk¥  kibkr
XA 5.45+0.08 1.00£0.03 1.00£0.17 1.00£0.04
RICAEAL 2.77£0.18%* 1.8740.15%* 1.6740.16* 1.41£0.08%
(50 mg/mL)

e SRS, « EREE (P<005) , wZoib iR (P<00D) .
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Fig. 1  Effect of Goji berries on the lifespan of C. elegans
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FISEIR, RIS BT BB, M AT X 2 dL i) e K 75 i
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2.4 HRCRTER R B RE ST IO RZ I

HEEE T, MACEA AN KL Ih AL
TR Z W Ut A B AC 2 W 72 ORI £ AR 42 Uy T R AY EE
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10d, AIfE S PRI S S R T, TS T
BiRe Sy, LA FIR7 S9RSERY, T B A 2 hE e
{RHE K B 52 LSRR AR AP SR O TR R T A
TR AE U R BB B T T R — 2 KT, LA AR RIN
LU GE T T M AC S £ B O R i R . el &
REE LI, ROUMAC £ B ™ B0 a8 THaa 7 R
I TA] 35 AR B AR I 1] DL K 7 B9 gy e U 0 50 1 PR e
A (2. 3) .
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Fig.2  Effect of Goji berries on the total number of eggs laid by C. elegans
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Fig.3  Effect of Goji berries on the number of daily eggs laid by C. elegans
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Table3 ROS scavenging effect of Goji berries in mitochondria and
cytoplasm (n = 3)
[=] — o2 R Hzozﬁi'tﬁff{* Hzozﬁ%aﬁ’%{
AL 0, HHIL (Pmyo3::HyPer)  (roGFP2::Orpl)
X HEZE 1.45+0.24 0.5440.05 0.83+0.13
FAC b 2
(50 mg/mL) 0.61+£0.17% 0.56+0.07 0.93+0.22
3 9 #
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e RT e P AR . B A AR A B R AR T
REAF R AR (L HEE 2 TR, RIEA 5 Tt — B iR
N

Bl R WA ML —, Kk A
H 2 P A 2R 3 BODN AR 7 B 1 S5 K 7 A i
P EE R, P RO 2 SR
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