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SHORT COMMUNICATIONS

Aim: To study the influence of sea-buckthorn (SB) juice on the micronucleus (MN) frequency in bone marrow cells and
sperm abnormality induced by cisplatin (CP, cis-dichlordiammineplatinum-II). Materials and methods: The experiments
were performed with male Swiss albino mice. SB juice (0.3 ml) prepared ex tempore was given to mice by gavage during
5 or 10 days. 3 h after the last gavage, mice received CP at doses either 1.2 mg/kg or 2.4 mg/kg i.p. MN frequency was
studied in bone marrow polychromatic erythrocytes 24 h after the injection of the drug. The abnormality of sperm heads
was studied by microscopy. Results: The SB juice decreased significantly the number of MN in bone marrow cells
induced by CP at dose of 1.2 mg/kg by 36.5% and 47.9% (when it was given 5 and 10 days, consequently), and by 19.0%
(p > 0.05) at dose of 2.4 mg/kg.The SB juice decreased significantly also the damaging effect of CP on sperm head at
low dose and not significantly at the higher one. Antigenotoxic effect of juice was 45.0% and 16.6%, respectively.
Conclusion: SB juice decreased significantly the genotoxic effect of CP at dose of 1.2 mg/kg on somatic (bone marrow)

and germ (sperm) cells of mice. At higher dose of the drug the effects was not statistically significant.
Key Words: cisplatin, sea-buckthorn juice, antigenotoxic effect, micronucleus test, sperm abnormality, mice.

Cisplatin (CP, cis—dichlordiammineplatinum-Il) is
one of the most potent chemotherapeutic drugs used
for treatment of a variety of human malignancies [1].
Along with high therapeutic activity this drug has a lot
of side effects including high nephrotoxicity and geno—
toxicity [1, 2]. CP is a potential human carcinogen and
increased carcinogenic risk with the development of
secondary malignancy in patients has been reported
[1]. In some recent publications antimutagenic (an-
tigenotoxic) effect of some agents of natural origin
against genotoxic effect of CP has been reported in—
cluding vitamins C and E [3-6].

Sea-buckthorn (SB) berries appear to be an un-
surpassed natural source of vitamins C, A (and seve—
ral other carotenes), E (and several other tocopherols),
B1, B2, K, and P, as well as numerous flavonoids, mi—
croelements, essential fatty acids and phytosterols [7].
Since many compounds of berries have antimutagenic
properties, it would be of interest to study the possible
protective action of juice obtained from SB berries on
micronucleus—(MN)-inducing activity of CP.

The experiments were performed with Swiss albino
male mice (25 g) bred in the Institute of Fine Organic
Chemistry (Yerevan, Armenia). All animal procedures were
carried out according to the rules of Ethic committee.

SB berries were collected in September from eco-
logically clean areas of Armenia, near lake Sevan. Juice
was prepared ex tempore. The berries were crushed
gently (not to damage the seeds which are also a source
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of a variety of biologically active agents), and the liquid
was let pass trough the gauze. Each mouse received
0.3 ml of fresh juice by gavage during 5 days (in the
morning, before access to food). One group of mice
received juice during 10 days. 3 h after the last gavage
of the juice, some mice received CP (Ebewe, Austria)
at doses 1.2 mg/kg and 2.4 mg/kg i.p. As positive con—
trol cyclophosphamide (ASTA Medica, Germany) at
dose of 30 mg/kg, i.p was used. Each experimental
group consisted of 5 mice. As negative controls, juice
and PBS were used (0.3 ml). 24 h after injection the
mice were sacrificed by cervical dislocation. Bone mar—
row preparations were processed and stained as de—
scribed earlier [8]. Each slide was assessed for MN in
2,000 polychromatic erythrocytes (PCE). The percent—
age of PCE among the erythrocytes was also calculat-
ed to register possible toxicity for bone marrow cells.

To study the abnormality of sperm heads, mice were
injected with CP at doses of 1.2 mg/kg and 2.4 mg/kg
i.p. Mice received SB juice during 10 days. Ten days
after the injections the cauda epididymis of mice was
removed and minced into pieces in physiological saline.
It was left undisturbed for 20 min for diffusion of sper—
matozoa. The spermatozoa were spread on a micro—
scope slide, air—dried and stained with 1% aqueous
eosin-Y on the next day. 500 sperms from each animal
were examined for the abnormalities in sperm head
shapes following the criteria of Wyrobeck and Bruce [9].

The juice did notinduce any increase of the level of MN
compared with negative control. Cyclophosphamide used
in our laboratory as a permanent positive control induced
2.44% of PCE with MN which is comparable with our pre—
vious results [2, 8], whilst CP applied at a dose of 1.2 mg/kg
(1710 of LD,,) — 1.92%, and at a dose of 2.4 mg/kg
(1/5 of LD,,) — 3.48% of cells with MN, close to our previ—
ous results [2]. At the same time CP decreased the num-
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ber of PCE by 10.3% (p> 0.05) and 17.3% (p <0.02) at the
doses of 1.2 and 2.4 mg/kg, respectively, indicating the
toxicity for haemopoietic cells. SB juice showed antimu—
tagenic activity and decreased the number of MN induced
by CP at a dose of 1.2 mg/kg by 36.5% and 47.9% when it
was given for 5 and 10 days, consequently. Despite such a
difference, it was not statistically significant (p > 0.05). Juice
decreased the MN-inducing effect of CP at higher dose
(2.4 mg/kg) by 19.0%, but it was not significant (p > 0.05).

CP induced 4.9% and 8.4% of sperms with abnor-
mal heads at low and high used doses, respectively. It
is in agreement with the data of Khryshan and Prasad
[4]. The most frequent abnormalities were amorphous
(50%) and hooked headed (about 25%) sperms. Ba-
nana, triangular, dwarf, double headed, round headed,
and double tailed sperms were much less frequent.
Similar data were received by other investigators [4,
5]. SB juice decreased significantly the effect of CP at
low dose and not significantly — at higher one. An-
tigenotoxic effect of juice in this case was close to bone
marrow data and was 45.0% and 16.6%.

Hence, we showed that SB juice intake decreased
significantly the genotoxic effect of CP at a dose of 1.2 mg/
kg (1/2 of LDy, on somatic (bone marrow) and germ
(sperm) cells. At higher dose of the drug the effects was
not statistically significant. The cause of the antigenotoxic
effect of the SB juice is the presence of a ot of biologically
active components in it, mainly antioxidants. It has been
shown that almost all antioxidants can decrease the geno-
toxic effect of the CP, namely vitamins C and E [5, 10]. It
is well known that CP upon hydrolysis in aqueous solu—
tion forms various reactive hydroxyl species [11] which
can be destroyed by antioxidants [4-6, 10]. The oxygen
radicals scavenging ability of antioxidants is the main sug—
gested mechanism responsible for antigenotoxic effect
described here. Antigenotoxic effect of SB juice is much
more higher than those of vitamins C and E [5, 6] be-

Table 1. The influence of sea-buckthorn juice on micronucleus-inducing
activity of cisplatin

Experimetal groups  Polychromatic Antimutagenic ~ Content of
(doseinmg/kg bw.)  erythrocytes effect, % polychromatic
with MN, % erythrocytes, %
Cisplatin (1.2) 1.92 +0.49 — 486=+54
Juice! + cisplatin (1.2)  1.22 +0.40* 36.5 516 +4.8
Juice? + cisplatin (1.2)  1.00 = 0.28* 47.9 55.4 +39
Cisplatin (24) 3.48 +0.81 — 448 + 50**
Juice +cisplatin (2.4) 2.82 +0.63 19.0 48.8 5.0
Cyclophosphamide 2.44 +0.40 — 5.8 +3.9
Juice 0.10 £ 0.09 — %.8+4.6
PBS 0.16 + 0.09 — %241

Mice received sea-buckthorn juice by gavage at volume of 0.3 ml during 5 (')
and 10 () days before cisplatin administration; *p < 0.01 compared with action
of cisplatin; **p <0.02 compared with negafive controls (juice and PBS).

Table 2. The influence of sea-buckthorn juice on sperm abnormality induced

by cisplatin
Experimetal groups
(dose in mg/kg b.w.)

Total number of
damaged sperms

Damaged sperms (%)

Cisplatin (1.2) 122 49+ 08
Cisplatin (1.2) +juice 68 2.7+ 0.6
Cisplatin (24) 209 84+14
Cisplatin (24) +juice 175 7.0+£12
Juice 48 1.9+ 08

Mice received sea-buckthom juice by gavage at volume of 0.3 ml 10 days
after cisplatin administration; *p < 001 compared with action of cisplatin.

cause vitamins induced less pronounced antigenotoxic
effects only at doses equal to 21.0-25.0 g per person/day
(300-360 mg/kg b.w.). Our findings are in agreement with
data of Li and Liu [12] about higher antigenotoxic efficacy
of SB juice compared to vitamin C.

Antigenotoxic activity of SB juice is not sudden. ltis
well known that consumption of fresh fruits and vege—
tables is associated with decline in cancer incidence
[13]. It is due to many biologically active compounds
which can trap the aggressive metabolites of carcino—
gens. Itis well known that many carcinogens/mutagens
act via radical mechanisms and hence damaging bio—
logically important molecules, DNA in the first turn [14].
Many vegetables and fruits are known to prevent chro-
mosomal and DNA damage in animals [15, 16].

Our results may have a practical use in decline of
genotoxic effects of CP in cancer patients which may
decrease a risk of development of secondary malig—
nancy due to it antimutagenic and antioxidant (anti—
radical) activity. Radicals which can induce damage in
biologically important molecules can be trapped by
antioxidants and hence prevent cancer [13]. Usually
antimutagens acting in rodents are active in humans,
too [3]. The calculation have shown that 0.3 ml of SB
juice corresponds to 500-600 ml of it in humans. It is
real to drink this volume of juice and it can protect
against genotoxic action of highly effective but at the
same time very biologically aggressive drug CP. This
is in agreement with data obtained by a group of Ger—
man investigators who showed that fresh fruits juice
consumption modulates antioxidative status, immune
status and DNA damage in humans [17].
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NPMEM COKA OBJIEMUXU CHUXXAET FTEHOTOKCUYECKUN
QDDEKT UMCIMNATUHA IN VIVO

Ienw: uccnenosarb Bausinve coka o6enuxu (SB) Ha uacrory nossienus mukposzaep (MN) B KJ€TKaX KOCTHOIO MO3ra
M NIaTOJIOTHYECKHE U3MEHEHHUsI CIepMaTO30H/I0B, BO3HHKaloue npH AeiictBun nuciatuia (CP, nyc-auxiopanaMuHomiaT-
Ha-1II). Mamepuanvt u mMemoobL: IKCIEPUMEHTBI IPOBEIEHBI Ha MbHnax-camiax Swiss albino. JKuBorHbix mowm cokom
SB (0,3 mu1), NpUroTOBJIEHHBIM ex tempore, B TeueHue 3 win 10 nHeii. YUepes 3 4 mocse mocieHero ero MprueMa MbIIId
noxyyam CP B/6 B m03e 1,2 mr/kr wm 2,4 mr/kr. Yposenb MN ucc/e0Baii B MOJUXPOMATO(UILHBIX IPUTPOLUTAX
KOCTHOTO MO3ra 4epe3 24 u nociie unbeknuu CP. isameHeHue Mop(oJioriu roJIoBOK CliepMaTO30H10B H3YYaH MO JaHHBIM
MHKpOcKonuH. Pe3ynvmamot: oTMeueHO 3HaunTeIbHOEe yMeHbinenue yncia MN B kieTkax KocTHoro mo3ra (mnpu ao3e CP
1,2 mr/kr — Ha 36,5% u 47,9% coorBercTBeHHO, mpU x03€¢ 2,4 Mr/kr — Ha 19,0%; p > 0,05), a TakKe 3HAYUTEIHLHOE
CHI’KEHHe BbIPa’KeHHOCTH NOBpexxzaioniero aeiicreuss CP B Hu3KOilI (HO He BBICOKOW) /103¢ B OTHOLIEHHH TOJIOBOK
CIIepMaTo30MA0B. AHTHreHOTOKcHYeckuii apdext coka cocrasun 43,0 u 16,6% coorBercrBenno. Buigodwvi: npuem SB
3HAYMTEJIbHO CHU:KAaeT reHOTOKcuuyeckoe neiicteue CP B 703e 1,2 Mr/kr Ha comarnyeckne (KOCTHbI MO3T) W IOJIOBbIe
(cnepmaTo3onzpl) KIeTKH Mbleil. B Gosee Bbicoknx n03ax 3th 3¢ Pextsi CP cTaTHCTHYECKOH 3HAYMMOCTH HEe HMEIOT.
Kntouesvie c106a: UMCILIATHH, COK 00JIENMXU, AHTHTEHOTOKCHYECKUI (PP EKT, MUKPOSIIEPHBII TECT, IATOJIOTHS CHEPMBI,
MBILIH.
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