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Almanac of food consumption survey in Taiwan
indicates that 10 % of the populations are
vegetarians. The purpose of this study was to examine
the correlations between the levels of blood glucose,
lipid profiles, oxidative stress, and inflammatory
makers 1in vegetarians and omnivores who had type 2
diabetes. We recruited 54 vegetarians and 100
omnivores had type 2 diabetes. The characteristics of
subjects (ie. gender ~ age ~ 24-hours dietary recall,
and lifestyle habits) were collected and
anthropometry, blood pressure, fasting glucose,
hemoglobin Alec, lipid profile (total cholesterol,
triglyceride ~ apolipoprotein-Al and apolipoprotein-
B), oxidative stress markers (malondialdehyde and
oxidized low-density lipoprotein), antioxidant
enzymes activities (superoxide dismutase -~ catalase
and glutathione peroxidase), and inflammatory markers
(high-sensitivity C-reactive protein and high-
sensitivity interleukin-6) were measured. The results
showed that vegetarians had higher values for ratios
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of polyunsaturated fatty acid to saturated fatty acid
intake, ratios of monounsaturated fatty acid to
saturated fatty acid intake, serum triglyceride,
oxidative stress, and inflammatory makers than
omnivores. In addition, the values for ratios of
polyunsaturated fatty acid to saturated fatty acid
intake and serum triglyceride were significantly
positively correlated with the level of oxidative
stress, and inflammatory makers were significantly
negatively correlated with antioxidant enzymes
activities. As a result, we suspected that
vegetarians with type 2 diabetes had higher levels of
triglyceride and inflammation status might be
associated with a higher oxidative stress.

vegetarians, oxidative stress, inflammatory, lipid
profiles, type 2 diabetes
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Abstract

Almanac of food consumption survey in Taiwan indicates that 10 % of the populations
are vegetarians. The purpose of this study was to examine the correlations between the
levels of blood glucose, lipid profiles, oxidative stress, and inflammatory makers in
vegetarians and omnivores who had type 2 diabetes. We recruited 54 vegetarians and
100 omnivores had type 2 diabetes. The characteristics of subjects (ie. gender ~ age ~
24-hours dietary recall, and lifestyle habits) were collected and anthropometry, blood
pressure, fasting glucose, hemoglobin Alc, lipid profile (total cholesterol, triglyceride ~
apolipoprotein-Al and apolipoprotein-B), oxidative stress markers (malondialdehyde
and oxidized low-density lipoprotein), antioxidant enzymes activities (superoxide
dismutase -~ catalase and glutathione peroxidase), and inflammatory markers
(high-sensitivity C-reactive protein and high-sensitivity interleukin-6) were measured.
The results showed that vegetarians had higher values for ratios of polyunsaturated fatty
acid to saturated fatty acid intake, ratios of monounsaturated fatty acid to saturated fatty
acid intake, serum triglyceride, oxidative stress, and inflammatory makers than
omnivores. In addition, the values for ratios of polyunsaturated fatty acid to saturated
fatty acid intake and serum triglyceride were significantly positively correlated with the
level of oxidative stress, and inflammatory makers were significantly negatively
correlated with antioxidant enzymes activities. As a result, we suspected that
vegetarians with type 2 diabetes had higher levels of triglyceride and inflammation
status might be associated with a higher oxidative stress.
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vegetarians, oxidative stress, inflammatory, lipid profiles, type 2 diabetes
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B & (Kuoetal, 2004 ; Kahleovaetal., 2011 ) ; % Adventist Health Study ( Tonstad et
al,2009) P #M e eV UEEFERELS = =AM R R bt o
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RAGFPIRFRE T A9 R RIEZPE S L "gdﬂz Kim
A (2012) A EE 15 2 % %iﬁui Lee % 4 (2000) 2 60 =4 &% & X
ngﬂ. MR EM o E 8 Jﬁ&zp kg ¥ o iz B "2 F A (total cholesterol ; TC) % %
% & "5 =9 (low density lipoprotein cholesterol ; LDL ) k& > = 2 = fa+4 ¥ fig
(triglyceride ; TG) % & % & "5 v (high density lipoprotein cholesterol ; HDL ) k&
BRIPEEFZ LR - AL AR WFmE é‘z?‘fl Pald TCER K 5 P &g > i
¥ TG HDLER m& %2 £ % (Panetal, 1993 ; Lu et al., 2000 ; Chen et al.,
2008 ; Hungetal., 2008) - & i1 & hd_ > #fRp L F A TCIRARE & o g {
£ & (McGarry, 2002 ; R #pE FHEF o1 T2 8 > X096) 0 Ft » A7 A
BB 0 R S S AR RR L F quaoﬁﬁi’x;P L
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Bk b A BT A ERBRBELE L (doFl- ) o West £ 4 (2000) 45 8148 Fops
Fod 3L MEAE L ROS iiq%n,%iﬂzﬁ?%? CRA S T RREFET . FRH Ry g
B4l o FRE AR LK AR L F R R > R G4 S EB AR L2 § R
PEL 2 Bt R AAE RS L M TN R TS Y ez
L 2 ERRPERE U F 4 (Dandona et al., 2005; Shoelson et al., 2007;
Kunitomoetal.,,2008) - 27 3 P ni R 2 s 2w 2 F 8 2w 2 & ~ £ 4 >
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(1) v Pk RWER L J1* 2 p #4447k (Hitachi 7170A Automatic Analyzer)
/45 TC~TG~LDL-C~HDL-C L & % 4% &+ i§ ;% 8| & Apo Al 2 Apo B
ER o
(2). 2 #EE Bt ¢ FER D U B (B > ACCU-CHEK performa) |
¥ 7% #% ] * BioRad Variant Il turbo & B4 474t & Z R R o
(3). ¥ &4 41k ¢ TBARS (thiobarbituric acid reacting substance ) : 4] * TBA
(thiobarbituric acid) & ¢ 2 kP2 7% * A4 -5 - ff (MDA)- & 4
MDA 4% 5 4 T 4uF it 5 4 &% o
(4). 25 “ R A2 Bl R
(A).iEF i & s ip 2 (catalase activity ; CAT) :
fgt £ 240 nm T > HyOp 44 catalase 4 i » E g b Hen k5 o e v % & H
RN HO orif fLeniE B ek TR PR AL -
(B). #5%:+ *<iF § i* ¥ (glutathione peroxidase ; GPx) &+ 4 47 :
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Glutathione disulfide (GSSG) > @m GSSG 7 Glutathione Reductase (GSH Rd){=
NADPH #73 & g # % 5 B Rk i &0 Glutathione » = pF i@ NADPH % i+ 3
NADP* > F|ptipl 2 & ¥ = prF . NADPH % it & NADP e & (4340nm =
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AP TR kLA 45 € * Sigma Plot statistical software (' Version 12.0 ; SanJose >
California » USA) - ¢ * Shapiro-Wilk test #& = F# 853 .7 L ¥ e~ # o 1 #
student’s t-test & Mann-Whitney U test \' iz 2 & 2 %2 £ & 202 =R E ~ o 4 ~
P AR EGY R R CIF P F S F VRS g PEERAEE B
iptkik R 2 £ & o 1% Chi-square test & Fisher’s exact test " #r ‘e 4 T ~ ehaiF )% &
w2 fp gL § o 1% Pearson's correlation coefficient & Spearman's rank
correlation coefficient 1 2% & 2 & 4% ~ i %5 ~ F WA ih 2 & S S £ &
§OIVRRA Py CpER AN g vt 2ER 2 AP ML % Pearson's correlation
coefficient & Spearman's rank correlation coefficient 7 2% & = féH Jd fig kR &2 &
BBl R B AR S Y R FHRP-E 2 A M - {1 Multiple
linear regression 7 f#4x & A fL ¥Fa bE ~ w Fp ~ F VR4 B 2 B o gy i At
2 cp i T E A R RE L B i d R o T AR E Y p<005 ARG s
PO FLE
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XAEFLAATH2EpH IR FRPEI A - c BEHT 0 F LR
FEE (p<0.01) -~ feipk (p<0.01) B FIE &5 % » 57 ik fldh sk & P iz
PR FRESH M (p=0.05) & A 2 afbn] ~ GFFRE -~ EF A ST
Biplic R EERAR BBV A EREAN Y LR c REFLL L FeH AP
# (p=006)~ hiFy 1 (p=0.09) 2 )74 (p=006) M F &% o &
TS G ok %—‘F%f% * "% n Py (statine p<<0.01) % *% & 4% (metformin-p=0.02 ;
acarbose » p=0.03) z_ f;uj;zsﬁ%fa%?ff%—g A B R ERY 3G 03 B2 T
MLzl -b&Esy 4238220 294282 (p<001): 3¢ F (p<0.01)-
B (p<0.01)~ 8 =272 &ferginpt (p=0.03)~ % =72 & frigipp (p<0.01)- 4
forg s (p<0.01)~ 5 27 & deiy mfie vt e foig st (p<0.01)~ H < 72 & fory i
part e feig Ape (p=001)~ =2 w3 (p<0.01)~ = +@7 %pk (p<0.01)- =
Lo A G (p<0.01) WPEEA (p<0.01) % &4 % B-12 (p<0.01) 2 #H> £
FEENE S aksa (p=002) 24 d5 (p<001) HxE 3% F
E%ﬁ A AR EFE MY FAZ A ZERPFEREKFALE

(Z) v R9AESEFF2a B B Ld AL KR

RPFH L e d FELRRIPN LS o BERFR - F S F FGIk
BEMRE 8 —‘}?, “(p=006)f TGERAEEFF>E 3 —‘F}f —‘F}f (141.9+119.0vs. 123.7
+119.6mg/dL » p=0.03)- % & —‘ﬁ’ HDL-C ER B F R E & —”Ff (50.1 £13.8vs.555+
13.3mg/dL > p=0.01) i< » iz TC/HDL-C fr &% £ & (p=0.13) > HbAc ~ TC ~
LDL-C ~ Apo-Al 2 Apo-BikR » & e Rlalg¥F L8 o
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RPFHL3 RS 2y PRRELE S u‘pﬁ%k&/w\ WA Z R A o
LB m o & ?v—“Ffzg i RR A :}Fﬂ@ (MDA) A&Eié&/!%ﬁif"—*‘ (1.59 +0.46 vs. 1.46 +
0.33 umol/L > p=0.06); & fif “fE% > & > SOD i& MH”»W*“;FM (16.3 +
7.1vs. 19.1 +£9.1 U/mg protein » p:0.0l): adg tqa4 £ @ o vitamin B 12 kR
B MY E & X2 (514.14£451.2vs. 674.7+£396.6 pg/mL > p<0.01)° fe A it
OXx-LDL-C ~ CAT ~ GPx ;= 1+ % vitamin A ~ vitamin E %2 coenzyme Q10 }k & P| & & ¥
A3 o F 'Uﬁﬁl‘% o E ”F‘!%éi"‘ki hs-CRP (0.21 +0.26 vs. 0.15 + 0.19 mg/dL -
p=0.01) 2 hs-IL-6 (2.47 +£1.94 vs. 203+173pg/dL Pp=004) kR THEFFE
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(z) ~ EBAFRI -RICEAZATCRIZRAZEMNE

RAEFL L BRF PR Ay MR P RAFRARZARMLI
ToREHM bFIEEE 6 o FGRA S OX-LDL-CR R § M ¥ hr 4phh (r=
0.28 > p<0.05)> @ &2 GPx =M E B ¥ f 4ph (r=-0.29 > p<0.05) ; HbAC Jk & £
GPx /&1 (r=-0.25>p<005) = a4 % B-12 k& (r=-0.29>p<0.05) 7 ¥ ¥ §
FAB e X S X BHE 26 0 WHDACIRR ¥ SOD #1125 M ¥ | 40 (r--021 p
<0.05)° f & BBJ’;‘IK’FGEEOX-LDL-C R FREFIApM (r=0.18>p<0.05)-

(T) ~ 2mafiRS FRFOEIIHAT L2 FRA2ZPNE

RPF By VR Sy CpER Ry M FRRZAPHIEAT A
2 o 4};}1&’ zvi‘i7 TC~TG - LDL-C 2 Apo-B jk & ¥# Ox-LDL-C k& & & ¥
T Apk (p<0.05); m HDL-C )k & 22 MDA 2 Ox-LDL-C kR S & ¥ g 48 (p
<0.05) - 4z it ﬁ{—’%" oo WAL HEFIR SOD EME Apo-B ER TR F L AP
B (r=-0.16  p<0.05) - 75;a M 4=F i a4 % )k & (vitamin A ~ vitamin E 2 coenzyme
QL0)£s s *ik & F A2 ¥ & 4p M (p<0.05) - Apo-Al jk & 22 coenzyme Q10 jk & %2
4(r=049>p<001)2 & & 2 (r=0.19p<0.05)% %7 A ¥ 4ak (p<0.05)-

() ~ FLHFRFORS I CEFIIRTCEIFERZ AN

ARFLELRIRT (R A LEA S S A ERL pR
o BHEFM o K GEREEE LW e hsCRPIEAR ST P E AL B ¥ £ 4P
i (p<0.05); hsILG/}&fibk’ wtammA,)a)i ¥ p4pM (p<0.05) -

(=) v S6nwREERFOR: S RIMEAIRT LRI BEA2Z HE

RRFE LG PRI R RS FF AR fF 2 RRR LA
M N o Rk PgR-Z 5 SFARP-E2 MDA KR RS F 249 (r=019
p<0.05) > PUFA #&3 £ &2 OX-LDL-C (r=0.24 > p<0.05) kR T8 E T 1pM - %
4 % PUFA/SFA #P~ &t )% Ox-LDL-C k& B 8 ¥+ 40 B (r=0.29>p<0.05) ;
m & &% PUFA/SFA #P~2' 6r MDA R & R 8 ¥ f 4B (r=-0.26-p<0.05) -
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= P W ik R jﬁ@"ﬁ”ﬂ‘h@ LRI R NE PN il B £ ok a2
Ml (dedd ) B%FR > 28 F2 TCRAESHEE (r=033>p=001) 2 FG
LR (r=020-p=003) FAF T 1pH -
(1) ~ SSUBHEB L% §F B AF XL

AP HAFELE LR U RS R M g~ F VRS g
2ZRE (kL) S5 PR 28432 TG(F=288"p=0.01)MDA(£=0.16 -
pP=0.02)% hs-CRP($=0.04-p=0.02)k R i» % 57 % & Ap b 5 ¥ ¥ HDL-C( = -4.85>
p<0.01)~SOD (B=-1.82>p=0.02) ~ vitamin B-12 (f=-185.7 > p=0.02) k& &
MELAPH -

=~ 3w
(=)~ #8DM§ B4 Fa g2 F

HAELHER A K ST HF A KT RS 2 FH AT AR
(Manjari etal., 2001 ; Kahleovaetal., 2011) - % & 7 #F hdng it 4 ¥ i &2 4P~
PEDESEF Mo ar g fy etk (a2 FACAE) ~fECF (A
W2 RRf) ~HAFAEFSIE (- E-HF) 5ty b4
( Somannavar and Kodliwadmath, 2011) - e ~# 3 #ra# 3% & —F{ TR E & dﬁz’ﬁ
g g R4 (2= > MDA:p=006) ~xfy (TG) kAR Z (£ ) 2 ARk
EdBH R R e a8y PRS2 0 (TG) 2 4pM M (1) ot
oA R EER O TCRASS R4 (OX-LDL-C) 24 ¥ 2 4pH (4 + ) - Chen
4 (2011) A A S 4173122 8 ﬁTG;‘%@i (96.91 + 59.56 vs. 84.66 + 43.24 mg/dL - p
<0.05) ¥#HDL-C;k & (55.59 + 13.30 vs. 62.09 + 14.52 mg/dL » p<0.01) % Kim% <
(2012) 3 A4 W45 % 3 —‘F%TG;‘%)%. (132.36 + 79.96 vs. 111.07 £ 53.44 mg/dL > p =
0.205) »*HDL-C)k & (47.64+9.45vs.50.30+10.12mg/dL > p=0.25) #H% & #
TGE & v E%—‘ﬁ % > m HDL- Ci%)iﬁii”‘ﬁ o Yang® 4 (2008) 2 A7 ¢ %
BrfaEe(n=15)2 ¢+ ¥ e (n=30) H¥Y g ¥ 2 f mh 583 2 (n=15)
2 e (n=15) > 2% #FR > bx -qé\rg ehfew] o Hing it 2% 514 SOD2 GPx
ARIL 0 11 2 MDAAR® > BT § VR4 i o S8 2 F w penS Bt o SE F MDA
kR P A TRPp R PR SRR LA F RSP A R FEF M2
e R AR 0 AR E 8 B 2 % & *g g ehk Fl2 - (Stocker etal., 2004) - % 1TTGE B ¥
FOORA M ANPFIRE %-‘F%éjﬂ%PUFA/SFA#%EwL Gl g v R4 REEFL D
b (2 N) o 487 PRSI APUFA g3 bvizt ¥ A5 (2454
Tﬁfé‘:) 4 = o i’@?]'u”;%’fégff;iPUFA/SFA 1.3 MUFA/SFA=19:> a A2
% % 9aPUFA/SFA=25; MUFA/SFA=13 (4r#& - ) > Fpt A ipdesh > 257 % %
27 5 e PUFA/SFA W G|3EPEB > @ R B 3 B chi L BRA HEa ¥ *'3TG
% HDL-C;k & (Yangetal.,2008) -

IJ-\

¥

m



(=)~ % 8 DM 3 Xk 5 2 473

TE K MO ARG B LR 2 - e d TR R F O R i
2R Ay BREFMM G RS H kT (Dandonaetal, 2005) « A7 7
M % & %2 hs-CRP % hleG,}aa&ﬁ%ﬁi”Aia (2w ) > 2 m’%?ﬁﬂw
R Z F“"k’;? kifﬁ’]‘g'w}}’zfix.!_}fﬁfﬁg ERE =, (T\'L> AT HE (£ )
Bav, B ATy 2 ﬁf?ﬁ oA et Lk B8 (hs- CRP>Olmg/dL hs-1L-6 >
1.5pg/mL) - IF“?’EFL”AJﬁx?-u’ﬁ%/f;fi?—?’%w “pE R R A F2 fApM o e T
AgRLESHLA J\igﬁ%/»%}ibt’zf PB4 2 Fg 4 G BEEAAME () 0 &7
ﬂ‘% Jffkf]'\}?‘?)»pé“ T AFE a4 8nm PR ETE WK AL A T b'%ﬁ}:t—g’\ﬁ,&
3 ”@4 FM e FIF S Y #EBRE bl ehomega-6 PUFA 4 & ¢ itig
W e e J\zér?%\ A H Ao LK & (ltariuetal., 2012 ; Patterson et al., 2012 ) o
Pan:f A (1993) A% 8% Lee & 4 (2000) 2% ik 2 §F ELEMF T HER
L% &% omega-6 PUFA - EH FRFWE G F o d 30 8 THEPRT
L T %ﬁg&}_ Fe AU ek 8 2 omega-6 PUFA #2177 » R A KT Y ¥
B PR AR RRLER 0 1 ﬁ:# ”‘J’” gAY R B KRR o

(2) v #SAFS DM@ mF2 74
AFTREER FIFVES YT RMARAEE WEARESE 0 7 R S RE
BT ERFRE 8 Hrs (%\—) Lu % 4 (2000) % Lee % 4 (2000) # % ~ #;]
o % 8 f'%’f B M B R ””"“’]ﬁg«%ﬁ’»g o R BHEAIZOE S APFIR F 8 '*Ff
% PUFA/SFA 32 MUFA/ SFA 733732~ b8 % 8 %“”“—*‘ (- ) ipig-
% A4 PUFA B 2P g 2 8 F2 4 \Tﬁﬁ»‘i&(OOiOOVS 01+01gd p<
001) 3 - L7 f e (eicosapentaenoic acid » EPA) (0.0+0.0vs.0.2+0.4¢g/d > p<
001) ¥&r- L - g~ f e ( docosahexaenoic acid - DHA ) (0.0+£0.1vs. 0.5+0.7 g/d >
P<OOL)@EPEHFHE & F ML L kP E0 e B iralg¥ £ 2(141476
vs.16.0£85¢9/d > p=0.14) - 1345 % & + (2010) # 1993-1996 . A % & A 2 4
SEMEEEA (2010) 1993-1996 £ 2005-2008 & =t ¢ % B & 2 v RF R
BABTA* DS FRY SN (deidd ~ F i 2 Jifd ) d g8 je b o
z PUFA 2 MUFA 't bl# % > 27 F % ”"ﬁ & PUFA/SFA 2 MUFA/SFA &P~
L Rl I ﬁif\ﬂrﬁ°‘y]" E‘-*‘%%g""’\i’@iﬁﬁ &‘F] '3 9 é’ﬁ")’ﬁi
B2 4iF @4 % AZ E#P (Raumaetal,2000) fe a3 &k fra w2t &
ﬁ&r&mﬁ.“%Ai A4 2 EH/BMPH (- ) P HEnpiad 2 Aasd 3 E/}E
}i’fgq‘&z B (=2 ) EAPFIHRE S /?"F}f..ﬂ.i',% B-12 &P & Bg F M3 E 9 %
(04+06vs.55+93 ug/d>p<001)- a4 % B-12:hi & kiR i e a5
ﬁﬁnf"i"‘ it 2 B-12#FEPE > 2 2% %ﬁ"ﬁ a3 % B-12:f %4 1 e
,?L\,E (Herrmann etal., 2002 ; Chiuetal.,, 2014) o 2\ i e 3 738 AP i1 enig % > B2
RAFEL %8 v»;@i;g—,zai% B-12 4 2 25 » v & %ﬁiiifi@i% B-12 jk
}i%ﬁ?lﬁ‘“ Ai (z)eifE ke 3T EREY 3 B12 57 4§ L2 #rn
Hprg iv 4 ??‘;%5!;-;; iR 4 2 5 Wk fs (Wheatley, 2007 ; Birch et al., 2009 ; Bgyum
etal,2014)- A iprie— H o4t 5 B-12 25 VR4 2 gtk R 2 AP M L
BEEGF e et F B12kRE MDA KR R M ¥ 2 f 4pH (r=-028-p<001)>
et B2 HP B F LB LT f4pM (hs-CRP>r=-0.25>p=0.01;

‘7149-':5
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KRBy RS M

s

=~ %3 %}F‘E
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fo CERFRATH

\egetarians Omnivores
(n = 54) (n = 100) p values

females (n, %) 38 (70 %) 55 (55 %) 0.09
age (y) 65.1 £ 11.3 (63.5) 57.7 £ 10.5 (60.0) <0.01
SBP (mmHg) 136.2 + 20.8 (136.5) 126.4 + 20.6 (126.5) <0.01
DBP (mmHg) 76.3+£12.6 (74.0) 73.7+12.4 (72.0) 0.19
waist circumference (cm) 88.0 £ 9.9 (89.3) 88.1+11.7 (86.5) 0.63
waist hip ratio 0.95 £ 0.15 (0.90) 0.92 £ 0.13 (0.90) 0.45
BMI (kg/m?) 249+ 6.2 (25.5) 26.5+5.7 (25.5) 0.31
creatinine (mg/dL) 0.91 +0.22 (0.90) 0.85+0.21 (0.80) 0.12
GPT (U/L) 24.5+15.6 (18.5) 29.9 +27.2 (22.0) 0.05
current smokers % (n, %) 6 (11%) 25 (25%) 0.06
drink alcohol 3 (n, %) 4 (7 %) 18 (18%) 0.09
exercise * (n, %) 34 (63 %) 67 (67%) 0.23
Races
Minnan (n, %) 46 (85 %) 74 (74 %) 0.36
Hakkanese (n, %) 8 (15%) 19 (19 %)
Taiwanese aborigines (n, %) 0 3 (3%)
Mainlanders (n, %) 0 3(3%)
others (n, %) 0 1 (1 %)
Religions
no (n, %) 2 (4 %) 12 (12 %) <0.01
taoism (n, %) 26 (48 %) 64 (64 %)
buddhism (n, %) 20 (37 %) 14 (14 %)
christian (n, %) 6 (11 %) 6 (6 %)
catholic (n, %) 0 3 (3%)
others (n, %) 0 1 (1 %)
Education
illiterate (n, %) 10 (19 %) 6 (6 %) 0.06
literacy (n, %) 3 (6 %) 6 (6 %)
elementary school (n, %) 21 (39 %) 31 (31 %)
junior high school (n, %) 6 (11 %) 10 (10 %)
high school (n, %) 11 (32 %) 32 (32 %)
=college (n, %) 3 (6 %) 15 (15 %)
Antihypertensive drugs
ACEI (n, %) 11 (20 %) 19 (19 %) 0.10
ARB (n, %) 18 (33 %) 28 (28 %) 0.61
CCB (n, %) 11 (20 %) 21 (21 %) 0.91
beta-Blocker (n, %) 2 (4 %) 6 (6 %) 0.82
alpha-blocker (n, %) 1 (2 %) 0 0.75
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diuretic (n, %) 2 (4 %) 0 | 023
Antihyperlipidemic agents

statin (n, %) 26 (48 %) 71 (71 %) <0.01
fibrate (n, %) 2 (4 %) 2 (2 %) 0.92
Hypoglycemic agents

metformin (n, %) 39 (72 %) 89 (89 %) 0.02
sulfonylurea (n, %) 37 (69 %) 81 (81 %) 0.12
pioglitazone (n, %) 9 (17 %) 29 (29 %) 0.13
DPP4 inhibitors (n, %) 4 (7 %) 8 (8 %) 0.85
glinides (n, %) 3 (6 %) 4 (4 %) 0.97
acarbose (n, %) 0 11 (11 %) 0.03
Dietary intake

energy (kcal/d) 1410.0 £ 355.7 (1380.6) | 1678.1+478.4 (1621.9) <0.01
protein (g/d) 45.6 +16.7 (43.1) 64.4 + 23.2 (60.0) <0.01
% of total calories 13 % 15 %

fat (g/d) 38.0 £ 16.1 (36.5 %) 58.7 + 26.3 (55.0 %) <0.01
% of total calories 24 % 31 %

carbohydrate (g/d) 226.1 +68.2 (205.7) 225.0 £ 74.0 (217.6) 0.97
% of total calories 60 % 54 %

PUFA (g/d) 155+ 8.5(13.0) 18.7 £9.5(18.0) 0.03
MUFA (g/d) 8.6 +4.9(8.0) 16.9 +£10.3 (15.8) <0.01
SFA (g/d) 7.0+ 4.2 (6.0) 14.8+9.1(13.2) <0.01
PUFA/SFA 25+1.0(2.4) 1.4+0.6 (1.3) <0.01
MUFA/ SFA 1.3+0.4(1.3) 1.2+0.3(1.2) 0.01
linoleic acid (g/d) 14.1+7.6 (11.7) 16.0 £ 8.5 (14.8) 0.14
arachidonic acid (g/d) 0.01 +0.02 (0.00) 0.11 +£0.12 (0.07) <0.01
a-linoleic acid (g/d) 1.5+1.0(1.2) 1.7+0.9 (1.5 0.14
EPA (g/d) 0.0+0.0(0.0) 0.2+0.4 (0.0) <0.01
DHA (g/d) 0.0+ 0.1 (0.0) 0.5+0.7 (0.2) <0.01
crude fiber (g/d) 4.8+1.8(4.7) 4.2+2.0(3.9) 0.02
dietary fiber (g/d) 18.7 + 6.9 (18.2) 14.4 +£6.9 (13.0) <0.01
cholesterol (mg/d) 50.9+£96.0 (1.7) 208.5 + 158.0 (155.3) <0.01
vitamin A (ug RE/d) 155?'12;5.1;)10'6 1742.1 +£1724.4 (1153.3) 0.79
vitamin E (mg o-TE/d) 3.9+20(3.7) 44+21(4.1) 0.19
Vitamin B-12 (ug/d) 0.4+0.6 (0.2) 55+9.3(2.9) <0.01

Y mean + SD (media). 2 current smokers: individual currently smoking one or more cigarettes per day.®drink alcohol: individual drinking

one or more drink per day regularly. * exercise: individual exercise at least 3 times every week. BMI, body mass index; DBP, diastolic

blood pressure; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; GPT, glutamate pyruvate transaminase; MUFA,

monounsaturated fatty acid; PUFA, polyunsaturated fatty fat; SFA, saturated fatty acid; SBP, systolic blood pressure; ACEI, angiotensin

converting enzyme inhibitor; ARB, angiotensin receptor blocker; CCB, calcium channel blockers
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A RSAAFGERIL B OB E I FHERR

\egetarians Omnivores
(n =54) (n = 100) p values
FG (mg/dL) 131.2 £16.9 (121.5) 138.9 + 38.1 (132.5) 0.06
HbA;c (%) 74+12(7.2) 7.7+1.3(7.6) 0.30
TC (mg/dL) 170.9 £ 32.7 (166.5) 178.4 £ 30.9 (177.0) 0.07
TG (mg/dL) 141.9 £ 119.0 (117.0) 123.7 + 119.6 (98.5) 0.03
LDL-C (mg/dL) 87.4 £22.9(87.0) 92.1 £ 25.0 (90.0) 0.26
HDL-C (mg/dL) 50.1+13.8 (47.5) 55.5+13.3 (54.0) 0.01
TC/HDL-C 3.6+1.1(3.4) 3.4+1.0(3.1) 0.13
Apo-Al (mg/dL) 125.7 £ 32.7 (129.0) 121.9 £ 26.9 (122.0) 0.36
Apo-B (mg/dL) 81.4 +£22.3(83.5) 82.7 + 24.8 (82.0) 0.77

Y mean + SD. Apo, apolipoprotein; FG, fasting glucose; HbAc, glycohemoglobin; HDL-C, high
density lipoprotein-cholesterol; LDL-C, low density lipoprotein-cholesterol; TC, total

cholesterol; TG, triglycerol.

S FSRARSXIRE LRI AR PEEEE

\egetarians Omnivores
(n=54) (n = 100) p values

Oxidative stress 0.06
MDA (umol/L) 1.59 + 0.46 (1.52) 1.46 +0.33 (1.44)
Ox-LDL-C (U/L) 35.3+ 8.6 (34.5) 35.8+10.8 (34.1) 0.99
Antioxidant enzymes 0.96
CAT (U/mg protein) 23.2+9.7 (22.1) 24.4+12.4 (21.9)
SOD (U/mg protein) 16.3£7.1(15.8) 19.1+9.1(17.0) 0.01
GPx (U/mg protein) 20.3+4.6 (20.3) 20.3+5.0(20.0) 0.99
Antioxidant vitamins
vitamin A (uM) 4.37 +0.69 (4.28) 4.28 +1.04 (4.26) 0.35
vitamin E (uM) 32.1+11.7 (29.6) 29.1+9.8(27.2) 0.19
coenzyme Q10 (uM) 0.36 + 0.15 (0.30) 0.37+0.17 (0.34) 0.58
vitamin B-12 (pg/mL) 514.1 + 451.2 (360.6) 674.7 £ 396.6 (560.9) <0.01

Y mean + SD. CAT, catalase; GPx, glutathione peroxidase; MDA, malondialdehyde;

Ox-LDL-C, oxidized low density lipoprotein-cholesterol; SOD, superoxide dismutase.

e~ 28823 F2F LHhiRkR

\egetarians Omnivores
(n = 54) (n = 100) p values
hs-CRP (mg/dL) 0.21 +0.26 (0.11) 0.15+0.19 (0.08) 0.01
hs-1L-6 (pg/mL) 2.47 +1.94 (1.76) 2.03+1.73 (1.48) 0.04

Y mean + SD. hs-CRP, high sensitivity C-reactive protein; hs-1L-6, high sensitivity

interleukin-6.
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27 A BBFOBS R CEAIRI PRI AERZBMNE]

Vegetarians (n = 54)

Omnivores (n = 100)

Pooled (n = 154)

FG (mg/dL) HbAc (%) FG (g/dL) HbAc(%) FG mg/dL) HbA/c %)
MDA (umol/L) 0.14 0.05 0.07 0.05 0.08 0.04
Ox-LDL-C (U/L) 0.28* 0.32 0.14 -0.07 0.18* 0.05
CAT (U/mg protein) -0.11 0.06 -0.03 -0.11 -0.06 -0.06
SOD (U/mg protein) 0.06 0.02 -0.10 -0.21* -0.01 -0.13
GPx (U/mg protein) -0.29* -0.25* -0.03 0.05 -0.11 -0.05
vitamin A (uM) 0.16 0.03 0.08 -0.05 0.13 -0.01
vitamin E (uM) 0.13 0.03 -0.00 -0.04 0.06 -0.04
coenzyme Q10 (uM) -0.16 -0.14 -0.03 -0.08 -0.08 -0.10
vitamin B-12 (pg/mL) -0.08 -0.29* 0.02 0.08 0.00 -0.05

! correlation coefficient. * p values < 0.05; ** p values < 0.01.CAT, catalase activity; FG, fasting glucose; GPx, glutathione peroxidase; MDA, malondialdehyde; Ox-LDL-C,
oxidized low density lipoprotein-cholesterol; SOD, superoxide dismutase; HbA;c, glycohemoglobin .

AR AR SR BRI MRS RERZ ML

Vegetarians (n = 54)

Omnivores (n = 100)

Pooled (n = 154)

TC (mg/dL) TG (mg/dL) TC (mg/dL) TG (mg/dL) TC (mg/dL) TG (mg/dL)
MDA (umol/L) -0.13 -0.04 -0.08 0.01 -0.13 0.01
Ox-LDL-C (U/L) 0.56** 0.41** 0.63** 0.36** 0.58** 0.36**
CAT (U/mg protein) 0.23 0.24 -0.04 -0.15 0.07 -0.12
SOD (U/mg protein) 0.09 0.03 0.17 0.22 0.15 0.13
GPx (U/mg protein) -0.14 -0.04 0.03 -0.06 -0.03 -0.03
vitamin A (uM) 0.30* 0.15 0.24* 0.19 0.25** 0.18*
vitamin E (uM) 0.63** 0.55** 0.48** 0.42** 0.51** 0.45**
coenzyme Q10 (uM) 0.13 -0.08 0.22* -0.09 0.17* -0.09
vitamin B-12 (pg/mL) 0.16 0.06 0.18 0.10 0.19 0.02
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22 E A ORS R CEAI R PR BERZ ML (F)

Vegetarians (n = 54)

Omnivores (n = 100)

Pooled (n = 154)

LDL-C (mg/dL)

HDL-C (mg/dL)

LDL-C (mg/dL) | HDL-C (mg/dL)

LDL-C (mg/dL)

HDL-C (mg/dL)

MDA (umol/L) -0.14 -0.30* 0.01 -0.18* -0.02 -0.21**
Ox-LDL-C (U/L) 0.56** -0.10 0.68** -0.21* 0.64** -0.17*
CAT (U/mg protein) 0.13 -0.04 0.01 0.05 0.05 0.03
SOD (U/mg protein) 0.04 -0.03 -0.09 0.01 -0.05 0.02
GPx (U/mg protein) -0.22 0.10 0.10 -0.09 0.00 -0.04
vitamin A (uUM) 0.08 0.31* 0.20* -0.10 0.17* 0.01
vitamin E (uM) 0.28* 0.17** 0.33** -0.14 0.29** -0.04
coenzyme Q10 (uM) 0.23 0.03 0.19 0.22* 0.24** 0.16*
vitamin B-12 (pg/mL) 0.15 0.08 0.18 -0.09 0.18 0.05

22 A A RS R CBAIRI PRI AERZANE (D)

Vegetarians (n = 54) Omnivores (n = 100) Pooled (n = 154)
Apo-Al (mg/dL) Apo-B (mg/dL) Apo-Al (mg/dL) Apo-B (mg/dL) Apo-Al (mg/dL) Apo-B (mg/dL)

MDA (umol/L) -0.05 0.28* -0.05 0.01 -0.09 0.08
Ox-LDL-C (U/L) 0.16 0.53** 0.05 0.60** 0.04 0.58**
CAT (U/mg protein) -0.08 0.11 -0.07 -0.09 -0.09 -0.04
SOD (U/mg protein) 0.23 -0.07 -0.05 -0.16 -0.09 -0.16*
GPx (U/mg protein) 0.01 -0.08 0.03 0.21 0.03 0.10
vitamin A (uM) 0.08 -0.01 0.15 0.31** 0.12 0.22**
vitamin E (uM) 0.02 0.21 0.01 0.29** 0.02 0.18*
coenzyme Q10 (uM) 0.49** 0.46 0.10 0.05 0.19* 0.14
vitamin B-12 (pg/mL) 0.19 0.27 0.01 0.14 0.09 0.19

! correlation coefficient. * p values < 0.05; ** p values < 0.01. Apo, apolipoprotein; CAT, Catalase activity; GPx, glutathione peroxidase; HDL-C, high density lipoprotein-cholesterol; LDL-C, low

density lipoprotein-cholesterol; MDA, Malondialdehyde; Ox-LDL-C, oxidized low density lipoprotein-cholesterol; SOD, superoxide dismutase; TC, total cholesterol; TG, triglycerol.
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- BUHBATORS R CEAIRT PRI FRRZAPME

Vegetarians (n = 54)

Omnivores (n = 100)

Pooled (n = 154)

hs-CRP hs-1L-6 (pg/mL) | hs-CRP (mg/dL) | hs-IL-6 (pg/mL) | hs-CRP (mg/dL) | hs-1L-6 (pg/mL)
(mg/dL)
MDA (umol/L) -0.01 -0.06 -0.08 0.09 -0.04 0.07
Ox-LDL-C (U/L) -0.03 0.08 -0.01 -0.03 -0.01 0.01
CAT (U/mg protein) -0.10 -0.04 -0.20* -0.16 -0.22** -0.13
SOD (U/mg protein) -0.12 -0.22 -0.13 -0.00 -0.15* -0.09
GPx (U/mg protein) -0.20 -0.07 -0.18* 0.03 -0.19* -0.05
vitamin A (uM) -0.04 0.08 -0.14 -0.24* -0.10 -0.15*
vitamin E (uM) -0.13 0.03 0.11 0.01 0.07 0.02
coenzyme Q10 (uM) 0.08 0.24 -0.02 0.03 0.00 0.09
vitamin B-12 (pg/mL) 0.15 0.17 0.13 0.01 0.09 0.01

! correlation coefficient. * p values < 0.05; ** p values < 0.01. CAT, Catalase activity; GPx, glutathione peroxidase; hs-CRP, high sensitivity C-reactive protein;
hs-IL-6, high sensitivity interleukin-6; MDA, Malondialdehyde; ; Ox-LDL-C, oxidized low density lipoprotein-cholesterol; SOD, superoxide dismutase.
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AN NG DREREST VR R CBAIAT RS RERZ M

Vegetarians (n = 54)

Omnivores (n = 100)

Pooled (n = 154)

SFA (g/d) | PUFA (g/d) | MUFA (g/d) | SFA (g/d) | PUFA (g/d) | MUFA (g/d) | SFA (g/d) | PUFA (g/d) | MUFA (g/d)
MDA (umol/L) 0.02 0.02 -0.02 0.19* 0.04 0.12 0.02 0.01 0.00
Ox-LDL-C (U/L) -0.15 -0.01 -0.17 0.08 0.24* 0.12 0.05 0.18* 0.07
CAT (U/mg protein) 0.25 0.19 0.25 -0.13 0.02 -0.10 -0.04 0.11 -0.01
SOD (U/mg protein) -0.13 -0.08 -0.16 0.10 0.07 0.11 0.12 0.06 0.12
GPx (U/mg protein) 0.26 0.36 0.11 -0.10 -0.00 -0.13 -0.03 0.10 -0.08
vitamin A (uM) 0.01 -0.12 0.13 0.06 0.07 -0.06 -0.06 0.02 -0.04
vitamin E (uM) 0.14 0.13 0.15 0.06 0.03 0.07 0.01 0.04 0.02
coenzyme Q10 (uM) -0.01 0.00 0.01 0.02 0.07 0.09 0.03 0.05 0.08
vitamin B-12 (pg/mL) 0.29* 0.43** 0.29* 0.08 -0.02 0.00 0.26** 0.19* 0.22**
Vegetarians (n = 54) Omnivores (n = 100) Pooled (n = 154)
PUFA/ SFA MUFA / SFA PUFA / SFA MUFA / SFA PUFA/ SFA MUFA / SFA

MDA (umol/L) -0.04 0.01 -0.26* -0.06 -0.03 -0.01
Ox-LDL-C (U/L) 0.29* 0.01 0.15 0.03 0.15* -0.00
CAT (U/mg protein) -0.06 -0.05 0.08 0.06 -0.01 0.04
SOD (U/mg protein) 0.00 -0.02 -0.12 0.08 -0.15 0.02
GPx (U/mg protein) 0.03 -0.23 0.08 -0.19 -0.06 -0.20
vitamin A (uM) -0.18 0.13 0.21 0.02 0.08 0.06
vitamin E (uM) -0.00 -0.01 -0.01 0.18 0.07 0.11
coenzyme Q10 (uM) -0.06 0.04 0.03 0.11 -0.02 0.08
vitamin B-12 (pg/mL) 0.10 0.02 -0.10 -0.12 -0.15 -0.13

! correlation coefficient. * p values < 0.05. CAT, Catalase activity; GPx, glutathione peroxidase; MUFA, monounsaturated fatty acid; PUFA,
polyunsaturated fatty fat; SFA, saturated fatty acid; SOD, superoxide dismutase; Ox-LDL-C, oxidized low density lipoprotein-cholesterol.
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Vegetarians (n = 54)
TG (mg/dL)
rt p values
age (y) -0.06 0.65
gender ? -0.09 0.50
Blood pressure
SBP (mmHg) 0.03 0.81
DBP (mmHg) 0.33 0.01
Anthropometry
waist circumference (cm) -0.22 0.11
waist hip ratio -0.16 0.25
BMI (kg/m?) -0.07 0.63
Blood sugar
FG (mg/dL) 0.20 0.03
HbA:c (%) 0.10 0.48
Lipid profiles
TC (mg/dL) 0.38 <0.01
LDL-C (mg/dL) 0.08 0.58
HDL-C (mg/dL) -0.36 <0.01
TC/HDL-C 0.57 <0.01
Apo-Al (mg/dL) -0.14 0.30
Apo-B (mg/dL) 0.13 0.36
Inflammatory markers
hs-CRP (mg/dL) -0.11 0.44
hs-I1L-6 (pg/mL) -0.10 0.49
Dietary intakes
energy (kcal/d) 0.06 0.69
protein (g/d) 0.03 0.81
fat (g/d) -0.00 0.98
carbohydrate (g/d) 0.06 0.67
SFA (g/d) -0.01 0.96
PUFA (g/d) 0.15 0.31
MUFA (g/d) -0.11 0.46
PUFA/ SFA -0.02 0.88
MUFA/ SFA -0.10 0.49
crude fiber (g/d) 0.05 0.74
dietary fiber (g/d) -0.06 0.67
cholesterol (mg/d) -0.19 0.18
vitamin A (ug RE/d) 0.10 0.49
vitamin E (mg o-TE/d) 0.05 0.74
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vitamin B-12 (ug/d)

-0.13

0.34

L correlation coefficient.? gender, male = 1, female = 0. Apo, apolipoprotein; BMI, body mass index; DBP, diastolic

blood pressure; FG, fasting glucose; HbAc, glycohemoglobin; hs-CRP, high sensitivity C-reactive protein; hs-1L-6,

high sensitivity interleukin-6; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty fat; SBP, systolic blood

pressure; SFA, saturated fatty acid; HDL-C, high density lipoprotein-cholesterol; LDL-C, low density

lipoprotein-cholesterol; TC, total cholesterol; TG, triglycerol.
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Diet patterns® (n = 154)

ik p values
Blood sugar
FG (mg/dL) -4.87 0.35
HbA;c (%) -0.24 0.29
Lipid profiles
TC (mg/dL) -4.94 0.38
TG (mg/dL) 28.8 0.01
LDL-C (mg/dL) -4.37 0.32
HDL-C (mg/dL) -4.85 <0.01
TC/HDL-C 0.28 0.14
Apo-Al (mg/dL) 0.69 0.90
Apo-B (mg/dL) -4.28 0.32
Oxidative stress
MDA (pmol/L) 0.16 0.02
Ox-LDL-C (U/L) -0.69 0.71
Antioxidant enzymes
CAT (U/mg protein) 0.33 0.87
SOD (U/mg protein) -1.82 0.02
GPx (U/mg protein) -0.01 0.99
Antioxidant vitamins
vitamin A (uM) -0.04 0.82
vitamin E (uM) 2.61 0.17
coenzyme Q10 (uM) -0.01 0.65
vitamin B-12 (pg/mL) -185.7 0.02
Inflammatory markers
hs-CRP (mg/dL) 0.04 0.02
hs-I1L-6 (pg/mL) 0.08 0.60

! Vegetarians = 1, Omnivores = 0.2 regression coefficients.Apo, apolipoprotein; CAT, Catalase activity; FG,
fasting glucose; GPx, glutathione peroxidase; HbA;c, glycohemoglobin; HDL-C, high density
lipoprotein-cholesterol; hs-CRP, high sensitivity C-reactive protein; hs-1L-6, high sensitivity interleukin-6;
LDL-C, low density lipoprotein-cholesterol; MDA, Malondialdehyde; Ox-LDL-C, oxidized low density
lipoprotein-cholesterol; SOD, superoxide dismutase; TC, total cholesterol; TG, triglycerol.
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