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[ Abstract] Objective To explore the construction method, evaluation system, and related indicators of the Qi Yin
deficiency syndrome model of type 2 diabetes (T2DM) in Guizhou miniature pigs. Methods Twenty-six 6-month-old

Guizhou miniature pigs were divided into 2 groups: pigs fed a basic diet for 10 months ( normal group, n = 6), and pigs
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fed a high-sugar, high-fat diet for 10 months followed by Qingpi Fuzi decoction for 3 months ( Qi Yin deficiency in T2DM
model group, n = 20). Qi Yin deficiency in the T2DM model was created in Guizhou miniature pigs. Traditional Chinese
medicine syndrome types were evaluated using five scales, including urination, defecation, movement and mental state,
response to the surrounding environment, and color of the skin, hair, and nasal disc. Serum CD4" and CD8" and their
ratios, cAMP and ¢GMP and their ratios, as well as tongue RGB color values were used to evaluate Qi Yin deficiency
syndrome. Fasting blood glucose ( FBG ), glycosylated hemoglobin ( HbAlc ), glucose tolerance test ( OGTT),
homeostasis model assessment of insulin resistance( HOMA-IR) , triglycerides (TG) , total cholesterol (TC) , high-density
lipoprotein-cholesterol (HDL-C) , low-density lipoprotein-cholesterol (LDL-C), prothrombin time (PT) , activated partial
thromboplastin time ( APTT), and other indicators were used to evaluate T2DM. Results Physically, the model group
pigs were overweight and showed fatigue, with a tendency to lie down, lethargy, overeating and drinking, and dull fur. The
defecation, movement and mental state, response to the surrounding environment, and color of the skin, fur, and nasal
disc scores were relatively low (P < 0.05). The tongue appeared red with no or little coating. Pigs in the model group
showed significantly lower of FBG, HbAlc, HOMA-IR, TC, LDL-C, cAMP, and ¢cGMP, compared with the normal
group. The RGB values of the tongue images were significantly reduced. The PT, APTT, CD4", and CD4"/CD8" values
were also significantly reduced, and TG, HDL-C, and ¢cGMP were all elevated (all P > 0.05). Pathological staining
showed destruction of pancreatic tissue. Conclusions The method of using a high-sugar and high-fat diet combined with
traditional Chinese medicine for breaking Qi and damaging Yin can be used to establish a small pig model of T2DM with Qi
Yin deficiency. The established model shows the main symptoms of fatigue, thirst, shortness of breath and lethargy,
redness and dryness of the tongue, lack of coating on the tongue, and a weak pulse in traditional Chinese medicine
syndromes, as well as concurrent symptoms including yellow and transparent urine, dry stools, slow response, curling up,
dull fur, and a gray and dull nasal disc, as well as clinical manifestations of abnormal glucose and lipid metabolism and
insulin resistance.

[ Keywords] Guizhou miniature pig; type 2 diabetes mellitus; Qi Yin deficiency syndrome; fasting blood glucose
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Table 1 Evaluation of urinary conditions

model assessment of insulin
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1 v 2L &)
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Table 2 Evaluation of bowel movements

W/ oy gt E2N JBi
Score/point Colour Character Texture
{ @ g fuf
Black Spherical Hard
ik T Y
2 e AE Modﬁji%ofne 5
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3 IR KA L7
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Table 3 Action and mental assessment form
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0 -
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Table 4 Evaluation of environmental response
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Table 5 Evaluation table for skin and hair nose disc color
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Score/point Fur color Nasal disc color
T 4 s B WA BT 5
0 Obvious shedding Pale white and unadorned

with severe cyan purple

e RATRERET 5

1 Gray and dark Pale white with no bloom

or clumping

and mild cyan purple

) FEAM IO wE e
Uneven, dull fur color Light white and unadorned
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same in the following figures and tables)
Figure 1 Observation on traditional Chinese medicine

syndrome scoring of miniature pigs
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Figure 3 Analysis results of tongue images

in miniature pigs
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Figure 2 Measurement results of body weight coefficient, water intake and dietary intake of miniature pigs
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Figure 4 FBG, glucose tolerance measurement, HbA1C and HOMA-IR of miniature pigs
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Figure 5 Measurement results of blood lipid and coagulation function indicators in miniature pigs
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Figure 6 Determination results of serum CD4", CD8", cAMP and ¢GMP levels in miniature pigs
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Figure 7 Pathological results of pancreatic tissue

in miniature pigs
S Ay

DM J&—Ffr piy Ji £ 28 43 b ikt B sl 26 1 F 32 4
5 LA e I A RRAE B A R . 7E ki
il N, DM B B AR, AR 46 2015 ~ 2017 4
() DM JiATo6 < A2 wos, I 18 % K& L I ARE
DM B RN 11.2 %' DM AU 1 4
16 I I B, 38 X Ak 2 3 i B T R A0 G o s
7R AL AP R SR AR A AR 4 LU
F A DM W2 Wik ifE S FBG = 7.0 mmol/L, 1R
W E R LR L KT RS A CRUE , NV 1Y
DM 2 Wi bR #fE /& FBG = 6.77 mmol/L Bl Jy i 45
W

DM, HHEEFRZ N “ TH R, LA FARF AR 7R
TR S RE AR B BB UETE DM R 9] Je
DM Hig i H L, DM AR IR B 2 B H RS, &) 3
RERU, B R sk AL RRATE B A
K AL BAAE S, R E R, U R . 7 2022
AP TR B PR 2 R B IR S BEE ) B, DM
(1) 2B UE R 53R 5 28 RO HEIE AR
UE i BEAIE S E IR IR ZE S5 E . L geh
B AR F 205 B, AT B2 B, FT g
it LA B B P R . A B 53 D SR v Al v
TePRLZE B 7 B B 7K I3 T M S /N LR e

HE7 T2DM S BH P R UE sh A Ay

T2DM J2& Rl i RARBO 7= A M AR A 5 5 1
LEAHE, ARWFSEH ST 9 T2DM BB NS FBG 4
ZRE TR £ 525 HbAle \.HOMA-IR ¥ L 1F % 20 B i
Hwm AR REME R, BAA /N R
FUIE 20 38 35 e, 7 A AR ) i A L LR R RE A
F, B /NRRE Z2 0O i 24 h AROK &3
IEW AR, H B IE W 4N RE ORI 2 ~ 3
s, RIIBIRIA /NAVE AL T Z RIS, DL BRI
NI 2 B M /NS T2DM AR ST 1)

FT CHE K BE IR 2 b E PR B
Y P2 A R AT 4 S ) (P
PRIGIG RIZTF 18 ) ) Bgh t T2DM < Wi e iF Y
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gL A E WK TC D0 AF AR, /ME s R AE T
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MAERPEIERIFE R, 5IEWAMLIL, B
ZH /NG /I €8 B AR T IR L T A Dy i B R
/MBS IFEATT A, T RS B A 5% v BT i
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Tl B R 2 /N R g 5 3 — UR B = A b
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BBy T, SR N R PR B B IR
JKEE BB E, BRI R 5, Xk
AT REAE TSR I AL X & R A 35 1) 52 1 9 55, [F)
BRI 25 5 IR B IO KRG S TS, oK
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A FJ00 BRI S WL 28455 B L B 5 1
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FEIEA 6 A EAE 2 ANHE, AHFFE A B T %
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SN ) R B S BT T, 25800
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Ja T E A B KR TC Ty, M g D KAl
T4 N AR L, BE 4R, K B TCOEE KIS, SRR
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HREPEIZ W R EARE Z — it e
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B IR IRz b 25 i i A as Ak, R B AL TR, 5
B RES 5 BN T B B0 B 23 3 i
RFTH R Y5 42

SER—FIICAAR SRR R A, FEE
IR U ML RE 0 1R RO RE 1 AR, e 4
SAHESh B R RS T RE RIS FEEL
R X SR TCT BB« W AR RS
o, T KB AEME P E CD4™ A CD8™ 4i i A hy Wi
BEAERE AT A BRI A L 91 S i X A R R P S g
DR f e EREE Y L R R, 5IER
AR L, A5 70 4 /N RS B I35 CD4* K SF-fit CD4/
CD8" LK A f P AR, 3 3% B ARE 28U 241 /N B g% Kb TS
RERAS , HA e Dy e A2 31— FE B Al

FF) R TS24 1R PN B VBN AL, TG 10 i A il 249 B
S,FEOA A A, B — R AEE AR, AT AR
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cGMP &5 i S 9 2 HE (BTG Wl 35 1k 22 5, DA A A A 441
INEUE AL TR AR
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A K cAMP T cGMP 1 85 i S L H i
JE VU B ML RE  FBG BETH i SC B 45 R HbAle LA
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