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Abstract — Vietnamese ginseng (Panax vietnamensis) is a species of ginseng native to Vietnam and is known to be one of the
species rich in ginseng saponins. Nevertheless, research aimed at revealing the effects of Vietnamese ginseng, such as clinical
trials and animal studies, has not been actively conducted. In this study, the effects of Vietnamese ginseng were summarized
through a systematic review, and the current research trends were presented. Out of a total of 123 papers, 18 animal and clinical
trial papers were selected, and 13 papers were analyzed, excluding 5 papers that did not present direct efficacy. As a result, stud-
ies have showed that the most prevalent research on Vietnamese ginseng has focused on its anti-stress and organ protective
effects, and studies on anti-cancer, anti-inflammatory, and immunoenhancement effects were also conducted. Vietnamese gin-
seng is widely known to provide mental benefits, and among the studies, five of the most extensively researched papers spe-
cifically focused on anti-stress effects. Four used social stress models and one used environmental stress model. All studies
reported improvements in stress resistance. In the case of social stress, reduced sleep time was recovered, and oxidative damage
was improved, and in the case of environmental stress, the subjects were able to endure the situation better. The only clinical
trial among the analyzed papers was a study that demonstrated anti-diabetic efficacy. A significant reduction in blood sugar lev-
els was observed in comparison with the placebo group, while other ginseng species such as Panax japonicus showed no
changes or an increase in blood sugar, leading to different results. As revealed by component analysis, this could be due to the
higher levels of protopanaxadiol (PPD) ginsenoside compared to other species. Further diverse clinical trials and animal studies
are needed to verify the functional properties of Vietnamese ginseng.
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Fig. 1. Chemical structures of bioactive compunds from Vietnamese ginseng: (A) majonoside R2; (B) pseudoginsenoside RT4; (C)

ocotillol; (D) panaxynol; and (E) protopanaxadiol.
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Fig. 2. The workflow of systematical search on the effects of Vietnamese ginseng.



Table 1. Study design and description of the included studies. p.o., oral administration; i.p., intraperitoneal; i.c.v., intracerebroventricular, DEN, N-nitrosodiethylamin; PB,
phenobarbital; NOR1, (+)-(£)-methyl-2-[(E)-hydroxyimino]-5-nitro-6-methoxy-3-hexenamide; TPA, 12-O-tetradecanoyl-13-acetate; RND, randomized; DB, double-blind,
MCS, multiple-crossover; DPC, double-placebo; VG, Vietnamese Ginseng

0Ic

Author Plant Study Type of Disease, Treatment Group Control Group
. Model Route -
(Year) Part Design Symptom Number Dosage Number  Dosage Duration
Konoshima, T. Root and In vivo ICR mice ; o DEN, PB induced 15 DEN/0.09% PB solution with 15 DEN/0.09% PB 25 weeks
(1999)*? rhizome P PO pepatic carcinogenesis 0.0025% Majonoside-R2 solution
Konoshima, T. Root and . SENCAR NORI, TPA induced NORI1+TPA+0.0025%
g 4 +
(1999)*? rhizome In vivo mice p-o- skin carcinogenesis 15 Majonoside-R2 15 NORIFTPA 20 weeks
Konoshima, T. Root and In viv SENCAR Peroxynitrite, TPA induced 15 Peroxynitrite+ TPA+0.0025% 15 Peroxynitrite 20 week
(1999)  rhizome © mice PO kin carcinogenesis Majonoside-R2 +TPA eeks
Sievenpiper, RND, DB, . . . .
J. L. (2004)™ Root MCS, DPC Human p-o. Diabetes 12 Vietnamese ginseng 3g 12 placebo Single dose
Huong, . swiss albino, C VG extract
N. T. (1997)% N/A In vivo BALB/c mice p-o. E. coli toxicity 15-16 50-500 me/ke 16 None 8 days
Huong, . swiss albino, . . .. Majonoside-R2
N. T. (1997)% N/A In vivo BALB/c mice i.p. E. coli toxicity 11-12 10-50 me/kg 20 None 8 days
Huong, N. T. Root and . . Pentobarbital VG extract .
T.(1996)  rhizome In vivo ddY mice p-o. induced sleep 12-15 25100 m/ke 12-15 None Single dose
Huong, N. T. Root and . . Pentobarbital VG saponin .
T.(1996)”  rhizome In vivo ddY mice p-o. induced sleep 12-15 12.5-25 m/ke 12-15 None Single dose
Huong, N. T.  Root and . . Pentobarbital Majonoside-R2 .
T.(1996)  rhizome In vivo ddY mice p-o. induced sleep 12-15 6.2-12.5 mg/kg 12-15 None Single dose
Huong, N. T.  Root and . . . Pentobarbital Majonoside-R2 .
T.(1996)  rhizome In vivo ddY mice i.p. induced sleep 12-15 3.1-12.5 mg/kg 12-15 None Single dose
Huong, N. T. Root and . . Social stress induced VG extract .
T.(1996)”  rhizome In vivo ddY mice p-o. sastric lesion 12-14 25-50 mg/ke 39 None Single dose
Huong, N. T. Root and . . Social stress induced Majonoside-R2 .
T. (1996)*”  rhizome Invivo ddY mice p-0- gastric lesion 12-13 6.2-12.5 mg/kg 39 None Single dose
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Table 1. (Continued). D-GalN, D-galactosamine; LPS, lipopolysaccharide; TNBS, 2,4,6-trinitrobenzenesulfonic acid; VG, Vietnamese Ginseng

Author Plant Part Stufly Model Route  Type of Disease, Symptom Treatment Group Control Group -
(Year) Design Number Dosage Number Dosage  Duration
ngsz);S];' I;?;;?: Invivo  BALB/c mice  i.p. in dll?c-giagi’efijury 8 1\/{33_05%0?;(;1;1;2 8 None  Single dose
Ml T NA e davmiee i pERRGE st N e 810 None  Singledose
Huo;;ggj)g T NA e ddYmice  icw. r Zrl‘lt:’:jrglet:; 8-10 Maj;’_nl%sfgm 810 None Single dose
=
IE;S’I g)ﬁz N/A In vivo ICR mice p.o. TNBS induced Colitis 6 ! 0(_)20(;) trirlllgo/lkg 6 None 3 days
Ngé};)e(;ld);[é)n Root In vivo NMRI mice p.o. in dgjgla?illjgsii?uw 5 gj ggd:g?f (;r iclf 5 None 7 days
Ngé}z)e(;ld)};)n Root In vivo NMRI mice p.o. in dgfézaiggsiglﬁmy 5 ;F (())(t)ail;{) (()) r:i]ri 5 None 7 days
(158?’9?;) Root Invivo  C57BL/6 mice p.o. Ci}zﬂﬁ; ii;lj(ﬂlr;ed 8 ]gflsng )zg)llg 8 None 5 days
Defa Pefia, . J. 1.~ Rootand = p 0 1R mice  po plslyy;l:;lggt (;rnt?:t(rlzgsve 8-10 VG extract 810  None 7 days
(2017) thizome anxiolytic, cognitive effects 10-100 mg kg
Hl;;g%’sgé) T Ir{l?i(;gilllg In vivo ICR mice ip. Socially isolation stress 8-10 Nfgg?iij{(l;z 8-10  None 3 days
Yog&%tﬁé)K' NA  Invivo  ICRmice  po. S“eszrg‘)gg‘;fi lipid 6 S ;ariogr;]i; 6  None Single dose
Yo(l’zi(‘;z)%tﬁg)K' NA  Invivo  ICRmice  ip. Stre;zri(‘)ﬁﬁi lipid 6 Mf‘:i(l’golfligféz 6 None Single dose
YOg&%tﬁg)K' NA  Invivo  ICRmice  ip. Stre;zrg‘)i‘éii lipid 6 agll\;l:iizofg;l{;k g 6 None Singledose
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Fig. 3. Several categorized features of all studies on Vietnamese ginseng. p.o., oral administration; i.p., intraperitoneal; i.c.v., intra-

cerebroventricular.
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Table II. Evaluation system, effectiveness and main result of the included studies. NOR1, (+)-(E)-methyl-2-[(E)-hydroxyimino]-5-nitro-6-methoxy-3-hexenamide; TPA, 12-

O-tetradecanoyl-13-acetate

Author (Year)

Evaluation Outcome System

$20C ¥ ON ‘SS 1944

Main Result Effectiveness

Konoshima, T.
(1999)

Weight, Total number of hyperplastic nodules,
% of mice with hyperplastic nodules

The body weight did not show significance, and while the control group developed 39
hyperplastic nodules in 80% of the mice, the experimental group showed hyperplastic Anti-cancer
nodules in 33.3% of the mice, with a total of 15 nodules observed.

Konoshima, T.
(1999)%

Papillomas per mouse

When treated with NOR1 and TPA, papillomas developed at a rate of 100% within 12
weeks, and with Peroxynitrite and TPA treatment, papillomas developed at a rate of 100%
within 10 weeks. In each experimental group, the administration of Majonoside-R2 led to
a reduction in the number of papillomas formed.

Anti-cancer

Sievenpiper, J.
L. (2004)*®

75g-oral-glucose-tolerance-test (OGTT)(90
min) (mmol/L), AUC-Plasma Insulin (PI)
(min*pmol/L), protopanaxadiol (PPD) (%)

Vietnamese ginseng significantly reduced the postprandial insulin index in overweight

subjects, while American ginseng also significantly reduced the glycemic index. In contrast,

the remaining six types of ginseng, including Asian and Siberian ginseng, significantly =~ Anti-diabetic
increased the glycemic index. The variability in ginseng components led to both reducing

and increasing effects on the glycemic index, observed across different types of ginseng.

Huong, N. T.
(1997)*”

number of animals survived after 72h, survival
ratio (%), number of residual bacteria after 1h,
number of residual bacteria after 4h

The main component of Vietnamese ginseng, Majonoside-R2, suggests that it plays an
important role in phagocytosis, indicating that the activation of phagocytes is one of the
immune activating mechanisms of Vietnamese ginseng.

Immunoenhance
ment

Vietnamese ginseng restores the pentobarbital effect reduced by stress to normal levels,

Huong, N'”T)' T.  sleeping time (unstressed), sleeping time providing protective effects against pathophysiological changes induced by psychological  Anti-stress
(1996) (stressed)
stress.
Vietnamese ginseng shows a protective effect against gastric lesions caused by psychological
Huong, N. T. T. L . . g . . ; . .
(1996) lesion incidence, lesion severity stress, providing protection against changes induced by psychological stress. Anti-stress
Majonoside-R2 plays a key role in this function.
Tran, Q. L In D-galactosamine (D-GalN), lipopolysaccharide (LPS) induced liver injury, Majonoside- Orean
@ 0’02);5) " sGPT (ALT), sGOT (AST), serum TNF-a. R2 inhibited apoptosis and exhibited a protective effect similar to silymarin. This effect is rot e%: tion
believed to prevent liver damage by suppressing the production of TNF-a. p
Majonoside-R2 significantly restores the reduction of pentobarbital-induced sleep caused
Huong, N. T. T. sleeping time (min) by social isolation stress. Additionally, it also significantly recovers the sleep reduction Anti-stress
(1997)*" ping induced by CRF, a major endogenous mediator of stress responses, suggesting that

Majonoside-R2 may be involved in the CRF system and its effects on sleep.
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Table II. Continued

14Y4

Main Result Effectiveness

Author (Year) Evaluation Outcome System
. Changes of S-T segment after intravenous
Xie, J. Lo . )
(2022 administration of isoproterenol (mV), heart rate

(times/min)

Isoproterenol-induced ischemic myocardial injury was significantly inhibited. In
the group treated with Vietnamese ginseng extract, the induced ST segment
changes were significantly improved compared to the control group, and the heart
rate was also significantly decreased.

Organ protection

body weight, macroscopic disease, colon length,
Lee, S. Y. MPO activity, histological exam, TNF-a, IL-13,

In 2,4,6-trinitrobenzenesulfonic acid (TNBS)-induced colitis, the administration of

ocotillol resulted in increased body weight, decreased macroscopic score, increased ..
Anti-inflammatory

(2015)%®  IL-10, IL-17, iNOS, COX-2, TLR4/NF-B, colon length, and reduced MPO activity. Additionally, inflammatory markers such
MAPKs, as TNF-a were also improved.
Neuven. T. D Vietnamese ginseng significantly inhibited liver damage induced by tetrachloride.
g(2y0 06)4(,') " ALT, AST, GSTa At high concentrations (>200 pg/mL), the enzyme reaction of p-nitrophenol and  Organ protection
NADH was inhibited.
Lee. D Serum creatinine (mg/dL), Serum BUN Vietnamese ginseng significantly inhibited kidney damage induced by cisplatin.
@ 01’9)4;) (mg/dL), COX-2 mRNA expression, MCP-1 Treatment with Panaxynol led to a decrease in serum creatinine and BUN levels, Organ protection
mRNA expression indicating a protective role against nephrotoxicity induced by cisplatin.
Distance moved (cm), Movement duration (s),
Dela Peiia Latency time (s), falling frequency, onset of sleep, Vietnamese ginseng increases spontaneous physical activity, enhances resilience to

duration of sleep, % Entry in the open arms,
% Time spent in the open arms, Spontaneous
alternation, retention latency (s)

I 1. 1. 2017)*)

stress, reduces anxiety-like behaviors, and improves memory impairment induced Anti-stress

by scopolamine.

Huong, N. T. MDA content (pmol/mg protein), NOx-content

The component Majonoside-R2 of Vietnamese ginseng protects against oxidative .
Anti-stress

(2005)*®  (nmol/g tissue), GSH content (nmol/mg protein) damage caused by social isolation stress.
Yobimoto The saponins of Vietnamese ginseng and its main component, Majonoside-R2,
K. (200 0)43) MDA (% of unstressed control) have a protective effect against brain cell membrane damage caused by Anti-stress

psychological stress
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Table III. Quality Assessment

SYRCLE’s Risk of Bias Tools

Author (Year)
1 2 3 4 5 6 7 8 9 10 Compliance (%)
Konoshima, T. (1999)°? No Yes No Unclear No No Yes Yes Yes No 40
Huong, N. T. (1997)*” No Yes No Yes No No Yes Yes Yes Yes 60
Huong, N. T. T. (1996)*” Yes Yes No Yes No No No Yes Yes No 50
Tran, Q. L. (2002)*® No Yes No Yes No No Yes Yes Yes No 50
Huong, N. T. T. (1997)*” No Yes No Yes No No No Yes Yes No 40
Xie, J. (2022)*® Yes Yes No Unclear No No Yes Yes Yes No 50
Lee, S. Y. (2015)%” No Yes No Yes No No Yes Yes Yes No 50
Nguyen, T. D.(2000)* No Yes No Unclear No No Yes Yes Yes No 40
Lee, D. (2019)*” No Yes No Yes No No Yes Yes Yes No 50
Dela Pefia, I. J. I. (2017)*) Yes Yes No Yes No No No Yes Yes Yes 60
Huong, N. T. (2005)*® No Yes No Yes No No Yes Yes Yes Yes 60
Yobimoto, K. (2000)*” No Yes No Yes No No Yes Yes Yes Yes 60
NIH Study Quality Assessment Tools
Author (Year)
1 2 3 4 5 6 7 8 9 10 11 12 Quality
Sievenpiper, J. L.(2004)* Yes  Yes Yes Yes  Yes Yes No CD Yes Yes Yes  Yes Good
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