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Abstract

This study was conducted to investigate the effect of oral administering kefir on blood glucose levels in diabetic mice.
Kefir(10 mé/kg body weight) was orally administered to diabetic mice twice daily for 45 days. Diabetic mice fed saline
or 10% skim milk were used as a control. No significant difference in feed intake and weight gain were observed among
the treatments. Compared to the saline-fed or skim milk-fed group, blood glucose in the kefir-fed group decreased
significantly at 45 days(p<0.05). At 45 days, serum triglyceride and non-esterified fatty acid concentrations in diabetic mice
fed kefir decreased significantly compared to those of the saline and skim milk groups(p<0.05). Both high density lipoprotein
and low density lipoprotein concentrations were not significantly different among the three treatment groups. In conclusion,
the symptoms of diabetic mice improved when kefir was fed for >45 days.
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Kefires 41} 432 S557F QR 2 kefire] 53 7]
o2 Mg u|st= Al F(kei) ZHE] -3 = 0™ (Kandler
& Kunath 1993; Shiomi 5 1982; Lee S 2010), kefir graing
starter culture2 A 7}sle] THE1, Saccharomyces kefir & Stre-
ptococcus cremoris@} Betabacterium caucasicum 522 A5
nAET o] E2HEH WEoIA 84 polysaccharidesE Z
el Aoz &4 A Utk Shiomi 5 1982). Kefire= kefir
graingd HF LASH] wjzof FAt o3 dafET=E
kefir grain 59| FR e} ZAFo| 9J3f vitamin B--S ohg A
she], 96 AR olele] 23 241 Mg} Job AEE 9t

3 B E QI tKandler & Kunath 1993; Shiomi 5 1982). Kefir

F

grain®] RAJL AWLH O Z X|HF 35~4.4%, A 326~
34.3%, Er3FE 45.7~56.2%, 3|HE 6~12.1%2t B 151
TH(Ottogalli 5 1973; Duitschaever 5 1988, Chen 5 2009).
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W, 189, sHAEE 9 A LAAS ol solv ¢l
ot B 2 9 ot 18Y ERY Y AskE
Ak Ao] 29| SH|A kefire} 22 LaEFO HHZE <l
st A &3st 71 g7t HE]-(Quiros S 2005; De Moreno de
LeBlanc 5 2007). A4<1He] 39 ¥l AA F ¥ 5=&=
=4 A FEFl wet Aol é%iﬂﬂ Bdlo A g5t
A FAEY o g HHA o7 7HR] Ak deks /8
T x Q)] e HITole AAEY AU oY 2 A=
Aol ilo] Hopx|al glom, Tty Aol s E
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7] 913 Zolut, 4Aks} 2H8-& Bt 7154 AFel gt
A= Es] o] F0] X 2L Yt Adachi 5 1990; Toba 5 1991;
Kwak 5 1996). Kefir= @3] 9] #|5}5 v|&Zsto] WY S
2hE, FEYF 2, FEEA| A8 a5l AAH| gAlot
A= A2 o] §H I JItHKwak 5 1996; Nakajima
S 1990; Back 1993). o] &3t kefire] &4 T2 AFEE
o FES B3 Jon, Gyt 22 FRlYdE S 1|
Z AoZ 7|YEa tiDe Moreno de LeBlanc 5 2007,
Nakajima 5 1990; Oda 5 1983; Kourkoutas 5 2007). ==
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1. & OfRAQL Kefir 09

Kefirg £oIst3e o St vhe29] Ao nX=
FEFE A7) A5t kefirs 85 CollA| 3027 B+t 10%
AR G0 5%(wt/v) O] kefir graing A 7}5te] 18~20T
of| A 2417 wjoFat ol A 7)(Bullet Blender, 6,000xg, 5
min; Bioscience, NJ, USA)2 #3A5t A& —80T o] X3}
AR5 T} B2 Jackson Lab(Bar Harbor, ME, USA)9j| ]
4239] dbjdb Th9-2 609kl 2 TS F 15A7be] 2517
7He AR o2 ZA @9 HARR 450t E ARt B9
AlZFEETE Kefire] o= t#2Q gt 24 & 59
shtel 53 9] db/db uRAE Al H(ISHHA) S e &
Adzsol AT 279 SR]S-(DIFICO, Detroit, MI, USA),
)T kefir 10 ntkg® T oFHT (0 94 0.5
6ANLR 23] AT TR 45U §ee EFA, €% £
=, SY2EHE fEAHAY = MRS S35kt

2. Alj =A
2 =St a A AEEE ARSAA 1suEE
& 2o sol Al ZO2 o] ARSI AHRE (9D
E I oKCrea Co., Tokyo, Japan)o| A FFe rat ALRZ
ARBE A% fA0l BT %S BR FAT Ae)
£ o2 9AIRE 174717 ARAIZL T, chgd 94174
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AANA S AFALSE T3
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A4 - A% - s F=AFFFLTA

3 Ao @S I Aol AFstar, iz @
2ot tfS 53}t Al 7] (BioLis12i, Compact Automated
Clinical Analyzer, Tokyo-Boeki Medical System Ltd., Tokyo,
Japan)2 BA5tgth U : XAl 21 HDL kit(Wako Pure
Chemical Co., Osaka, Japan), 543 X W2 G-test kit (Wako Pure
Chemical Co., Osaka, Japan), Z12]31 32 X|H}FAR2 NEFA kit
(Wako Pure Chemical Co., Osaka, Japan)E& AFg-3to] Z}zf £
Attt 83 edld &= ded 54§ kit(-insulin ki,
Shibayagi Co., Shibukawa, Japan)E A3} ELISAH o2 =
At Ago] B vheAE =4St A E(whole blood)
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ZAE BE 2= HtFEEH X (Meantstandard deviation)
Z YeRf 161 PASW Statistics(ver 18.0, SPSS Inc, Chicago,
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o]§5}to] kefir A} A Ex SRS A2
$e132 p<0059] S204 BATH fol4S AR
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Fig. 1. Daily food intake of diabetic mice treated with
saline, skim milk and kefir during 45 days.



Vol. 24, No. 1(2011)

Kefir®] =iz} Sl upoAo] dkx]o] njx|e A3 81

55

50

45

1

40 —+o—Saline

—m—Skim milk

35 Kefir

Body Weight (g)

20 L

Days

800

700

s
~
£
~ 600
[
a
o
o
2
.g . —4—Saline
E? —&—Skim milk
400 K g —a—Kefir
300
0 15 30 * 45

Days

Fig. 2. Changes in body-weight of diabetic mice treated
with saline, skim milk and kefir for 45 days.

Atz A FH &l Al kefir A 2]Tto] A Gt ER9-f o
TR =2 Ao F Hol kefird] 7|EAo] 2 oz T
HojXch Zt 29 AFF7HES YA Qe LT e
W=z yeh, Az A3 Zol7t & Adl vAl= 9 @l
= AL E Atz "tiFig 2).

Kefir®] 8802 A 2 HY7| 5L &3] 5, @Y
o] 255 ¥4 st= 5 <7141 AT A Rufjat
= WA= A 28 5 Al 7HAIE & 4 =, kefir
ofl J3) gleta} ejoje] Buj7l Z2Eo] 9%, AolAHTIL,
WA SOz 2350 A5E AFESY 4850 @
A3 FAEE= AoZ BHISFEHUmeda 5 2005).

2. NiE9| HE

AEt 7he] FRA #sks B8 &2 Z3 Fig 20f YEt

W BRe} Zro] A2t 7k -7t %if{i‘:} Fig. 10| A] kefir
TR AR FE0] 7.04 g0 2 HAL- Alda dx
THT 2 Holu, Fig. 204+= A5 ‘ﬁﬂﬂ e e
2 UYeht} tho|olE AZ oA MHSAE QL Ao 3t
2k B AY o] A= kefir S84 B2 AR S0 E
R chal 3= AN Batinkov 5 1987; Evenshtein EM 1987)
of =%t AFE EAch

Kefir7} 2kx}o] 919 2H| &} AF FAS Ap=she] Jdan
o] A=A RIEF, ok HAL A, A, vivh 32
of A& a7} glow, H27A L} AFA Y S5 FEH
o2 715, froke) Ak udlol el ok AT
tha ¥ #35}9 tiHollenbeck 5 1984).

3. Slckx|o| Bi5}

A2t 7+ Zé g @9 Hake 4% Ay Fig 3%
2t db/db nhp-2 SFEYRE AlEste] APl ER
a8 a1 kefirg DH?:_! 23] 10 m/kg¥ Fo351H-S o, 15, 30,

Fig. 3. Changes in blood glucose concentration of diabetic
mice treated with saline, skim milk, and kefir for 45 days.
% Means significant difference between kefir and skim milk
or saline(p<0.05).

452 39| kefir A2 e & éﬂl 1 ulshe] e
%ol Uehgekie 3. 3 lofir A2l
Asol SR 9§ H2lgo] ulste] we %h.—_% weo
452 Aols o137 AATHP<0.05). A
A st A= o517 Urekitom(p<0.05)(Fig 3), o]
A2 Bo} kefird] db/db nfeAS] g} AM FI} Qe
Aow AZE e, 977 Beu 37|17t BEA P

B A 537t o 2 ZoR ddEezih

ol daA HH o, the, T4, S A4, A4
2ef 5o A Holw, o 7|7t 8-S FAH Hd
T THESoR A% AW, Feyd AT I
ARAZ, TRAA, AEA EE HA7 Fo] o2 g
S5 W, A EE WS oR A% TUAsS 59 BT
o] UEhdThKang & Koh 1995). T ] X2 317] ¢35
e & Eol i B3kE, A, Do) 4du], 53]
o] FolX BIET A9 vl &S %*ﬂ 3tof, AR,
A IR AR AFEhE Aol A& EF E e
A vl E B Akl SlolA < ﬁa Q7S Eol,
ded g4 I, Y F SHLEHES $4
AYF=7E R, AF J4FE =90, G2 HEre A7
A7} B35 3 It Andersen 5 1991). AE = g =
I 2HE(DL)E EY2H FHAT ¥lEr}t FagrHs

A7 AbEl wol 9IrkKang & Koh 1995).
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4597 kefir214 mg/dl) AglFo] SAYZZ 2] F24x302
mg/d0)2F X -71(225 mg/dl) A 2]F}e] HlaLoA §-2J5tHA
A2 chp<0.05). o] AXZ Ko} kefirrt o] HA
aite] JFS & AR AREH A st 1 EF
2 Ty A F 2 Ao, 22 FAAX W] A
o 71Q1=E vt o= o2 RE FAHAY Aol 7=
7] W Zo|thKim 3 1984).

F ] A HAHNEFA)Z 45Y of| A= kefir(1,650 mEq/ £) 2]
o] SR A (1,906 mEq/ £)9F BRI (1,758
mEq/ {) HeFEot §25HA e thp<0.05)(Fig. 5). Kefir
Fo7F T o) JHA At 7T 5= & AR AlRE
o] Xic}. fufstH o AEH 23} AR A %4 NEFA) 4=
£9 F7h= U FHTHIE SEAIA A ekle] "t
(Kang & Koh 1995; Anderson S 1991). T3t AEHA S22
o] vt} Euje} lEde] HEL2 A Balg F3ete A
ZZA o 2 HE H|o|AH 23} APAHR-2 A4 NEFAZ &8
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Fig. 4. Changes in blood serum triglyceride concentration
of diabetic mice treated with saline, skim milk and kefir at
45 days. % Means significant difference between kefir and
skim milk or saline(p<0.05).
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Fig. 5. Changes in blood serum NEFA concentration of
diabetic mice treated with saline, skim milk and kefir at 45
days. % Means significant difference between kefir and
skim milk or saline(p<0.05).
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Fo= WEsh, WEE A4k 7ol A AEAIQ] acetoacetic
acid®} 3-hydroxybutyric acid= 4H8}=|w, AFS3 oA ES
Wskch(Kang & Koh 1995; Kim 5 1984).

HH, 4597 359 U=X A AMHDL)FEZ kefir
Aglato] 124 mg/dl, S22 A Fret BAF A
2 72} 127 mg/die} 134 ng dlE B Q= T4 24 A A=
Zroll F-92= AT AL=AAHHA(LDL) g2 kefir 42
o] 22 mg/dl, S/dtHET] A FEee 19 mydl 223 2R
= 20 igdtE B, A= 7hell F-o3k= gl 3ithFig. 6).

Kefiro]] B3t 7|58 S 2EWE ZHA A7t o]F
AR A= EZRAT, 2F2EQ A FARE a7t BE A
e, dEFes 5 FY2HE As 58, I 28,
A 4 2, Y A 5ol ok olEEt 715 F2 kefir
grain®] F2 AJZ< kefirano] 23t A o2 A EHM(Otle &
2003), ol2lol choyat nlAE] olgt 28, B8] RF2E
= Qi ARl g Wgo] HaAA et Rz Aad
t}. Yoon 5(1998)2 -9 kefire} @ FTEERBE SAFS
ZYste] SH2EE AA 58S 58T 23 Lactobacillus
plantarum CU 6910] 51.3%%] 74288 ¥R 3L, L delbrueckii
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Fig. 6. Changes in blood serum HDL and LDL con-
centrations of diabetic mice treated with saline, skim milk
and kefir at 45 days.
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Fig. 7. Changes in liver weight of diabetic mice treated
with saline, skim milk and kefir at 45 days.



Vol. 24, No. 1(2011)

subsp. delbruekii CU 632+= 28.7%%] 71482 Bty H1
sttt &, kefire GARFO| 9ot WA -G E T kefir grain
Y AR}t At o) HIEYl B2 thg AAbs, &
& ol &3 £X A8 o A8k qirkal Haly
1 tHKandler & Kunath 1993; Shiomi 5 1982). }X|qF &Foj| A
o] BAoA A, SAAY, ALY e aE 3
QP kefird] Fojzl THABIY 2O Aol o] wi
7 Qex] AAHOE L 2A) B Bart ok A
=)=

459A vhe- SR A5 ST M A9 FAE
T, DA, kefirE T3t BE IFolA FYsHA 22 g&
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shlom, g9 dAtoi= 7+ GOT 9 GPT &/ HE7}
g asitta Yzt
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